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SUMMARY 


An extensive aerothermodynamic development program for the purpose of 
advancing the technology of airbreathing propulsion for hypersonic flight has 
been conducted by NASA in the form of the Hypersonic Research Engine (HRE) 
Project. The engine components (inlet, combustor, and nozzle) aerothermody¬ 
namic development program culminated in the testing of an engine which inte¬ 
grated these components and allowed assessment of engine performance at Mach 
numbers of 5, 6, and 7. This engine was termed the Aerothermodynamic Inte¬ 
gration Model (AIM) and was a water-cooled, hydrogen-fueled, full-scale 
configuration of the HRE design concept, 18 inches in diameter at the cowl lip 
and 87 inches long. 

Descriptions of the AIM tests and a computer program used in the engine 
performance analyses, as well as data results and analyses, have been previous¬ 
ly documented. All of the results of the engine performance computer program, 
including enough information to enable additional analysis or interpretation 
of the data, are reported in four volumes. Volume I presents Mach 6 component 
integration results that were obtained with supersonic combustion. During 
the integration tests, inlet unstart limits were determined for fuel injection 
from the 1 first stage fuel injectors only and for multi-stage fuel injection. 
Optimization of the fuel injector combination that would yield the best 
combustion and engine performance was attempted. Volume II presents Mach 6 
engine performance results during supersonic and subsonic combustion modes. 
Combustion mode transition was successfully performed, exit surveys made, and 
effects of altitude, angle of attack, and inlet spike position were determined 
during these tests. Volume III (present report) presents Mach 7 component 
integration and engine performance results with supersonic combustion modes. 

Fuel injector optimization was again attempted, exit surveys made, and the 
effects of low free-stream total temperature, free-stream oxygen content, and 
angle of attack were studied during these tests. Volume IV presents Mach 5 
component integration and engine performance results with supersonic and subsonic 



combustion modes. Combustion mode transition was successfully demonstrated, 
exit surveys made, and effects of free-stream total temperature, free-stream 
oxygen content, and angle of attack were investigated during these tests. 


INTRODUCTION 


The NASA Hypersonic Research Engine (HRE) Project was undertaken to design, 
develop, and construct a hypersonic research ramjet engine for high performance 
and to flight test the developed concept on the X-15-2A airplane over the speed 
range from Mach 3 to 8. It should be emphasized that from the beginning the 
design was specified to be a research ramjet engine to conduct meaningful 
experiments and was in no sense intended to be a small-scale prototype of a 
propulsion system for any particular mission. 

About one year after the development phase of the HRE program was underway, 
the X-15 program was phased out; as a result, adjustments to the project plan 
and scope were necessitated, which were, however, effected without detriment 
to achievement of the basic project objectives. The result of the adjustment 
was that ground testing became the major experimental effort for the HRE program. 
Engine aerothermodynamic components (inlet, combustor, and nozzle) were developed 
in separate ground-test programs. Results of the development tests are document¬ 
ed in references 1 through 3. Regeneratively cooled engine structures were also 
included in the ground-testing program. Tests of the hydrogen-cooled engine 
structure progressed from small panels and problem area components in laboratory 
setups to wind-tunnel tests at Mach 6.7 of a full-scale, flight-weight engine 
termed the Structure Assembly Model (SAM). Results of this program, which was 
completed in May 1971, are reported in reference 4. Culmination of all the HRE 
development testing was the engine tests of what was termed the Aerothermodynamic 
Integration Model (AIM). The purpose of the tests of this full-scale, water- 
cooled, hydrogen-fueled engine was to integrate the aerothermodynamic components 
and to assess the engine performance at Mach numbers of 5, 6, and 7. Success¬ 
ful tests of the AIM were completed in April 1974. 

The AIM employed the HRE design concept of an axisymmetric engine, 18 inches 
in diameter at the cowl lip and 87 inches long. Versatility was incorporated 
into the AIM to allow: (1) inlet spike translation for optimum air flow and 
inlet internal contraction ratio variation; and (2) hydrogen fuel injection for 
tailored fuel distribution for proper heat release in a diverging combustor, and 
to change the mode of combustion from supersonic to subsonic or vice versa. The 
AIM tests are reported in reference 5 and data results of the tests have been 
analyzed in terms of engine performance by use of a computer program' (ref. 6) 
generated during the HRE program. Results of these analyses are reported in 
references 7 through 9. - 

The purpose of the present reports (herein and refs. 10 to 12) is to present 
experimental engine performance results obtained from computer program analyses of 
the test data. These results contain the free-stream conditions, pressure distri¬ 
butions, fuel injection configuration and rate, etc., that should enable additional 
analysis or interpretation of results other than those previously reported. It 
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should be noted that all units are in U.S. Customary Units because the data 
results from the HRE contracts, which were initiated in May 1965 with a follow- 
on effort in February 1967, were under that systam. Because of the cost that 
would have been incurred if the contractors had been required to change to the 
metric system, the U.S. Customary Units were retained through the HRE contrac¬ 
tual effort; this procedure is consistent with the guidelines for conversion 
established by NASA. 


SYMBOLS 

All units are in U.S. Customary Units because of the reason noted above. 

A area, ft.^ 

M Mach number 

P or p pressure, psia 

r radius, in. 

R^ l cowl lip radius at 12° tangent point (see table 3), in. 

x longitudinal distance from inlet spike virtual tip (see table 3), in 

x f| longitudinal distance from inlet spike virtual tip to the cowl lip 

LL 12° tangent point (see table 3), in. 

Ax longitudinal distance inlet centerbody moved from inlet physical 

close-off, in. 

AAx difference between an actual x r . value and the Mach 6 x r| value 

of 34.884 in., in. LL ■ ' 

T temperature, °R 

a angle of attack, deg. 

<j> fuel equivalence ratio; value of unity is for stoichiometric com¬ 

bustion (subscript symbols or notations, such as 4>,. or ER1A, 
represent the values for the designated fuel injector (e.g., 1A), 
EROA is the sum of all o-values). 


Subscripts: 

0 free stream 

ref. reference condition 

th throat 

total 


T 
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APPARATUS 


Experimental Tests 

Experimental tests of the HRE/AIM were conducted in the Plum Brook Hyper¬ 
sonic Tunnel Facility (HTF) (figs. 1(a) and 1(b)) at nominal Mach numbers of 
5, 6, and 7. The AIM is shown partially installed in the HTF in the photographs 
of figures 1(c) and 1(d). During the tests the engine was nearly completely 
enshrouded except for an 11-inch gap between the facility nozzle exit and the 
front of the shroud as depicted in the schematic of figure 1(e). This test 
configuration was suggested by results of a subscale tunnel starting .investiga¬ 
tion reported in reference 13. 

A description of the facility and the results of calibration tests are 
presented in reference 14. The test facility used an induction-heated, drilled- 
core graphite storage bed to raise the temperature of nitrogen to a nominal 
4960° R at a maximum design pressure of 1200 psia. The nitrogen was mixed with 
ambient-temperature oxygen to produce synthetic air. Diluent nitrogen was 
added with the oxygen in the mixture at tunnel Mach numbers below 7 to control 
free-stream total temperature and to supply the correct weight flow. Because 
of facility heater deterioration and a lack of time to implement necessary 
repairs, true temperature simulation of 3700° R at Mach 7 was not achieved; a 
maximum temperature of about 3100° R was obtained. 

The original test plan is summarized in table 1. Because of testing 
problems and limitations in facility schedule, the test plan was altered to 
provide a maximum of data to meet the test objectives. Details of the AIM 
tests are described in reference 5. General test conditions, results, and . 
remarks of the AIM tests were tabulated in references 5 and 9 and are presented 
herein as table 2. All tests (reading numbers in second column) are listed 
including the tests that were aborted because of tunnel starting or other 
problems. Run numbers were assigned to AIM reading numbers or groups of AIM 
reading numbers with the same test objective (some readings represent zero 
success, partial success, or are reruns of others) to provide a means for a 
cross-check with the original plan. 


Model 

The HRE/AIM was a full-scale (18 inches in diameter at the cowl and 87 
inches long), water-cooled, hydrogen-fueled research engine. Details of the 
design and fabrication of the AIM have been reported in references 16 through 
29. The design is described generally in references 5 and 9, and some diffi¬ 
culties encountered with the AIM during the tests are discussed in reference 
5. 


A schematic of the AIM is presented in figure 2 and the coordinates are 
listed in table 3. The AIM incorporated a mixed compression inlet with a trans 
lating spike that enabled the close-off of the engine (an early HRE program 
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requirement). The inlet was designed for spike translation to the most open 
position for Mach 4 to 6 operation with spillage occurring up to Mach 6. At 
Mach 6 "shock-on-lip" occurred, and from Mach 6 to 8 the spike was designed to 
translate to maintain shock-on-lip over this Mach number range. An "upsloping 
throat" was incorporated in the inlet which enabled the inlet to not only main¬ 
tain shock-on-lip with spike translation for Mach 6 to 8, but also to have 
increased inlet contraction ratio with increased Mach number. The combustor 
was designed with diverging walls and the area distribution is shown in 
figure 3(a) with fuel injector locations indicated. Figure 3(b) presents a 
sketch of the combustor with the locations of the staged fuel injectors and two 
sets of ignitors indicated (a third set of ignitors planned for the outerbody at an 
x-station of 54.38 inches was not installed). The set of ignitors at an x-station of 
42.0 inches malfunctioned and use was discontinued (see fig. 3(b)) about midway 
in the Mach 6 test program (see discussion in ref. 5). Injectors 1A, IB, 1C, 4, 

2A, and 2C were designed to allow optimum distribution of the fuel in the com¬ 
bustor to obtain a fuel equivalence ratio, <J>, of unity during the supersonic 
combustion mode. During the supersonic combustion mode, it was desired to 
inject the maximum amount of fuel from the first-stage injectors (1A and IB) 
without unstarting the inlet; all of the fuel was designed to be injected from 
injectors 1A and IB at Mach 8. Injectors 3A and 3B were designed for use in 
the subsonic combustion mode. The locations are tabulated in figure 3(b) for 
the designed Mach 6 inlet operating position; cowl lip positions other than the 
Mach 6 position (because of spike translation) result in different x-station 
values for the injectors and ignitors on the outer wall and also for injector 
3B. These changes are accounted for - in the performance results presented herein. 


Instrumentation 

Planned instrumentation for the AIM is documented in reference 15. All of 
the instrumentation planned was not used because of facility instrumentation 
recording channel limitations or damages to instrumentation in inaccessible 
places during the AIM final assembly or during AIM repairs at the test site. A 
list of all planned instrumentation is presented in table 4 (obtained from ref. 
5) with notations indicating the items not installed or damaged, the recording 
channel numbers for each item used, and the ranges of the pressure transducers 
or thermocouples. 


Method of Calculation 

A computer program that incorporated methods described in reference 15 was 
used in reducing the data from the AIM tests to engineering units. Listings of 
this program were checked for accuracy and determination of steady-state 
conditions. Times of interest were selected from each run and the information 
from the engineering units computer program was used in a performance analysis 
computer program which incorporated methods described in reference 6. After the 
erroneous surface pressures were eliminated, the remaining pressures at each 
station were averaged by the performance computer program which then performed 
surface-pressure integration by linear interpolation and determined the skin- 
friction coefficients. Chemical equilibria of the synthetic air and fuel-air 
mixtures were calculated by the program using methods described in reference 30. 
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Description of Performance Program Methods 


General Several methods were used to establish validity of critical 
parameters, such as the wind tunnel Mach number. The first method used curves 
generated from instrumentation rakes installed during calibration of the wind 
tunnel. The second method used measured values of wind tunnel total pressure 
and temperature, and pitot pressure at the spike tip along with real-gas, normal- 
shock solution to calculate the wind tunnel Mach number. The third method used 
measured values of wind tunnel total temperature, spike-tip pitot pressure, 
and spike cone surface pressure, along with the real-gas, normal-and conical- 
shock solutions, to calculate the wind tunnel Mach number. Calculations made 
utilizing each of the three methods indicated good agreement. After confidence 
was established in the three methods, the use of the third method was’ discon¬ 
tinued, since it required excessive computer time. Additional information con¬ 
cerning tunnel Mach number determination is contained in reference 9. 

The conditions at the inlet throat were determined by computing the momentum 
and total enthalpy from the pressure forces and accounting for friction and 
heat losses incurred on the inlet spike and the internal surfaces. The inlet 
mass flow ratio and additive drag were determined from theoretical calculations 
(ref. 31). Pressures used in these calculations were obtained as follows: 

(1) for conditions where inlet start was obtained (M^h >1), the calculated 
mass-momentum-average static pressure was used, and the measured static pressures 
at the throat were not used; and (2) for conditions where inlet unstart was 
experienced (M^ < 1), the average of the measured static pressures at the 
throat was used with the Mach number constrained to unity to calculate spillage 
and additive drag. 

For both cases above, the flow was analytically expanded (isentropically) 
from the inlet throat conditions to the freestream static pressure in order to 
determine the hypothetical static enthalpy and associated velocity which are 
required to compute the inlet kinetic energy efficiency and the inlet process 
efficiency (as required under the contract statement of work). Also the flow 
was analytically compressed (isentropically) from the inlet throat conditions 
until the calculated total enthalpy matched the known total enthalpy after heat 
loss. For a started inlet, a side calculation was made by isentropically 
expanding the flow to an area which was arbitrarily set 10 percent larger than 
the throat area (for flow stability). At this point, the flow was passed through 
a normal shock. The limiting subsonic pressure recovery for the inlet and the 
corresponding kinetic energy and process efficiencies were then determined from 
conditions downstream of the normal shock. These inlet performance parameters 
were considered of interest as indicators of the overall inlet performance and 
of flow conditions prior to inlet unstart. 

Two methods were used to calculate conditions at the combustor stations: 

(1) up to the first station where fuel was injected, the mass-momentum-averaged 
static pressure that satisfied the state, continuity, momentum, and energy 
equations was calculated; and (2) at stations downstream of the first fuel 
injector the average of the measured innerbody and outerbody pressures was used, 
and the combustor efficiency was calculated to satisfy the conservation equations 
For these methods it was assumed that the flow area equals the geometric duct 
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area (no flow separation). The amount of hydrogen required to react in order 
to satisfy the measured static pressure, the duct area, the heat loss, and the 
conservation equations is computed by the program.' Of the total hydrogen injected 
or present in the flow at a given station, the amount which reacts has been 
named "real" hydrogen and is used in the equilibrium chemistry process being 
completed. The hydrogen which is not reacting has been named "inert" hydrogen. 

The concept of real and inert hydrogen and the station-wise conversion from 
inert to real is simply a bookkeeping procedure in the program which simulates 
or "models" the mixing process. The inert hydrogen is assumed to have the 
properties of an inert gas, not to react with other species, and not to 
dissociate. 

The combustor throat was defined as the point of minimum-flow area between 
the struts in the subsonic combustion mode and at the strut exit plane in the 
supersonic combustion mode. When the computed one-dimensional Mach number at 
the assumed combustor exit was found to be less than 0.95, the computation was 
considered to improperly represent the subsonic combustor flow situation in 
that the fjow must have reached a sonic point further downstream. With the 
area increasing added combustion (heat release) downstream of the assumed com¬ 
bustor exit station is implied. Therefore, a side calculation was made of the 
combustor efficiency required to produce sonic velocity at the assumed combustor 
exit station, as if this added heat release occurred prior to the assumed com¬ 
bustor exit station. For this condition, the performance program printout 
shows results under the heading SONIC THROAT (e.g., reading 94, time 150.342 sec). 

The regeneratively cooled combustor performance ("COMBUSTOR REGEN" in the 
performance program printout) was simulated by recalculating the total enthalpy 
at the combustor exit as the sum of the free-stream enthalpy of the synthetic 
air, the enthalpy of the hydrogen fuel at 50°R, and the absolute value of the 
heat loss through all the engine surfaces wetted by the internal flow stream. 

Using this total enthalpy, the stream total pressure, and the same combustion 
efficiency, the combustor exit static-state properties were also computed. 

Nozzle performance was obtained by isentropically expanding the flow from 
the actual and regeneratively cooled combustor exits to the nozzle exit area 
and to ambient pressure ("NOZZLE AE" and "NOZZLE P0" in the performance program 
printout). The flow was then isentropically expanded from the actual combustor 
throat to those nozzle stations representing the locations of pressure taps, 
and the local skin-friction coefficients were calculated using the Spalding- 
Chi correlation. The nozzle vacuum stream thrust coefficient was also computed. 
This coefficient is arbitrarily defined in previous HRE documents (e.g., refs. 

3 and 15) as the ratio of the actual nozzle exit total momentum (stream thrust) 
divided by the theoretical nozzle exit total momentum where the flow was 
isentropically expanded from the combustor exit conditions to the nozzle exit 
area (512.389 in^). The actual nozzle exit total momentum was determined by 
taking the combustor exit total momentum and adding (or subtracting) the 
pressure force, the friction force, and one-half of the calculated drag force (one- 
half of strut assumed to be charged to the nozzle component). The hypothetical 
static enthalpy resulting from the computed isentropic expansion from the com¬ 
bustor exit conditions to the free-stream static pressure was used to calculate 
the nozzle kinetic energy and process efficiencies. 
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Side calculation's were made of a fictitious stagnation combustion process 
(constant pressure and zero velocity) with 100 percent combustion efficiency 
and no loss to the walls (denoted in the performance program printout as 
"FICTIVE COMBUSTOR"), followed by an isentropic expansion to ambient pressure 
to obtain the combustor effectiveness. Also to obtain the combustor effective¬ 
ness, the flow at the combustor exit was expanded to free-stream static pressure 
and the total momentum at this pressure was determined. The combustor effec¬ 
tiveness (ref. 15) is then the change in total momentum for the actual combustor 
process from the combustor entrance condition to the expanded (free-stream static 
pressure) condition divided by the change in total momentum for the fictitious 
process mentioned above from the combustor entrance condition to the expanded 
(free-stream static pressure) condition. Side calculations were also-made of 
a fictitious nozzle to determine the static and total conditions ("FICTIVE 
NOZZLE" in the performance program printout) required to match the actual 
vacuum specific impulse at the nozzle exit. 

Calculation of cooling load distribution .- For the AIM tests, the heat 
loss distribution was determined from the differences between the skin thermo¬ 
couples inbedded in the engine surfaces and the cooling water temperatures. 
Standard heat-transfer equations were used to obtain local heat losses. These 
losses were then adjusted linearly with the overall heat loss as measured by 
the overall water temperature rise. The detailed equations and procedures 
used for these computations are presented in reference 9. 

Tare forces .- Purge nitrogen was injected in the AIM cavity between the 
non-metric "windshield" shroud and the metric outerbody to assure that hot 
tunnel gases did not enter into this cavity. This method produced a large tare 
force which was of the same order of magnitude as the engine net thrust. An 
effort was made to reduce and even control the tare force by suitable control 
of the pressures in two parts of the cavity. This tare-force control concept 
was, however, not achieved. Since the thrust is considered the most important 
measurement in evaluating the engine performance, special tare-force calibration 
tests were made and the results carefully correlated in order to determine the 
correction for the measured thrust. The method and procedures are described 
in detail in references 5 and 9. 

External drag .- The external drag was calculated from the summation of 
pressure and friction forces acting on the external metric surfaces of the AIM. 
The method and procedures are described in reference 9. 

Strut force calculation .- The performance program was originally programmed 
to calculate strut force based on a theoretical calculation, assuming uniform 
flow ahead of the strut. This force should be a drag term since, theoretically, 
pressures downstream of the maximum strut blockage should be lower than upstream. 
However, test data indicate that this is only true with subsonic combustion. 

Upon examination of the test data, it appeared that measured static pressures 
between struts on both the inner and outer walls (there were no measurements 
along the strut surfaces) could be used to represent the forces occurring on 
the strut surface. Thus, a pressure integral was usd'd to determine the strut 
force and a calculation was also made."for strut base pressure as discussed in 
reference 9. 
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Performance correction for regeneratively cooled system .- The AIM incor¬ 
porated a water-cooled jacket in which heat was rejected and not recovered. In 
order to compensate for this heat loss, hydrogen fuel was heated up to 1500° R 
to simulate a regeneratively cooled system. The deficiency of energy in the 
system in terms of theoretical energy release was less than 10 percent in all 
cases. 

In order to correct this deficiency, the performance computer program 
(ref. 6) incorporated a side calculation in which the energy deficiency, 
because of the heat loss through internal surfaces, was added to the stream at 
the combustor exit with no total pressure change. The flow was then expanded 
to the nozzle exit with measured nozzle efficiency. The differences between 
the heat added to fuel and the internal cooling loss are presented for several 
tests in reference 9 as table 6.6-1. 

Performance correction for inlet total temperature .- Because of the 
facility heater deterioration, the true temperature simulation of 3700° R at 
Mach 7 was not achieved (the test Mach number was generally about 7.25 requir¬ 
ing a simulation temperature of about 3960° R). It is known that the effect of 
decreasing total temperature is to increase the engine performance. Therefore, 
it is necessary to correct the measured performance for Mach 7 (results con¬ 
tained herein) to properly account for deviations in test conditions. Theoret¬ 
ical calculations indicate that,at Mach 7, a decrease of 560° R would increase 
the thrust coefficient by 5 percent and the specific impulse by 3.5 percent. 

The accomplishment of this correction in the performance computer program (ref. 
6) employed the methods discussed in referenced. 

Determination of tunnel gas composition .- The oxygen-to-nitrogen ratio 
was determined from the flow measurements of oxygen, diluent nitrogen, and 
nitrogen entering the storage heater, and checked by gas samples taken through 
two aspirating thermocouple probes 180° apart in the facility nozzle entrance 
prior to each run. The samples were collected in high-pressure bottles and 
later analyzed on a mass-spectrometer. The measured compositions for each 
run are presented in reference 9 as table 6.8-1. The one-dimensional perfor¬ 
mance computer program (ref. 6) used only the ^ and O 2 values. 


RESULTS 


Selected points of interest of the HRE/AIM test data have been analyzed 
by use of the one-dimensional performance analysis computer program (ref. 6). 

The amount of material generated requires four volumes. Mach 7 component 
integration and engine performance results are presented herein. Mach 6 
component integration results, Mach 6 engine performance results, and Mach 5 
component integration and engine performance results are presented,in references 
10 to 12, respectively. All of these results were used in references 7 through 
9 in the discussion of the results of the AIM test program. 
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Selected Test Points for Performance Analysis 

Details of the AIM tests were discussed in reference 5 which included 
a list of all the HRE/AIM tests; this list is contained herein as table 1 
(included in each volume). The individual AIM tests were recorded as consecu¬ 
tive reading numbers that extended through number 97 for a total operation 
time of 112 minutes with 41.5 minutes of combustor operations. About 60 
successful tests are noted in the first column of table 2. 

Reference 5 documented the fuel injection schedules, both planned and 
measured, for the successful tests. The measured fuel injection schedules for 
the successful Mach 7 tests are contained herein for convenience in figure 4. 
Such plots were reviewed and points (run time) of interest were selected for 
performance analysis. The selected points were listed in reference 9 and are 
included in tables 5(a) through 5(d) for the results presented in references 
10 and 11, herein, and reference 12, respectively, where the times correspond 
to the abscissa in figure 4. The first column of table 5 indicates the page 
number of the initial page of the data for a given test point (specific time 
of a reading number). Table 5 indicates the general test conditions and fuel 
injection equivalence ratios, <p, for the first-, second-, and third stage 
injectors and the accumulative 4>-va 1 ue. Also, the use of ignitors is indi¬ 
cated and the general purpose of the test is noted. 

Vagaries in the test program that should be noted (table 5, last column) 

are: 


(1) Fuel equivalence ratio values, $, in table 5 for reading 93 are lower 
than the values indicated by the fuel injection schedule (fig. 4(a) of ref. 12). 
In preparation for the performance analysis, the tunnel measured oxygen content 
was found to be about 34 percent instead of the standard 21 percent; therefore, 
the fuel equivalence ratios were corrected to account for the difference in 

the available oxygen for combustion. 

(2) Time 235 seconds in reading 90 is for an inlet unstart condition. 

With an unstart, the captured mass flow is, of course, greatly decreased,and 
since the fuel flow rate is still high, the <j)-value would be high as indicated, 
therefore this time is not very meaningful. 

(3) At Mach 7 the agreement between computed thrust (a function of /pda) 
and measured thrust was not nearly as favorable as experienced for Mach 6. 
Examination of the surface static pressure distributions on the outer combustor 
surface in the vicinity of the pressure rise indicated some pressure instrumen¬ 
tation to be faulty. For reading 89, more reasonable values were substituted 
for the measured pressures and the performance recomputed. The recomputation 
was performed for two different times, 316.47 and 327.27 seconds (see table 
5(c)), and the results indicate a much more favorable agreement between the 
computed and measured thrust. The channel numbers in which new pressure values 
were substituted are noted on the first page of the results for these two times. 
A more detailed discussion of this exercise is contained in reference 9 (section 
7.7.2 Mach 7 Performance). 
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(4) Times 264.04, 274.84, and 275.74 seconds of reading 96 had a fuel 

flow measurement malfunction that indicated no fuel flow from injector IB. Injector 
IB manifold pressure, however, indicated flow to exist at pressure levels about 
equal to planned pressure levels (<t>-values about the same as for injector 1A). 

The performance calculations for these times of reading 96 erroneously used 
only fuel flow from injector 1A. 

(5) At time 313.54 seconds, also of reading 96, the test chamber pressure 
was noted to be high, thus yielding unrealistically high pressures on the AIM 
nozzle shroud and plug that would,of course,contribute erroneously to increased 
engine thrust. 


Description of Performance Computer Results 

The selected points listed in table 5 were analyzed using the performance 
computer program described in reference 6. As noted in the Method of Computa¬ 
tion section, the AIM test data were reduced to engineering units and reviewed 
for erroneous data. Such data were "coded out" in the performance computer 
program. Table 6 indicates the channels that were coded out. The COXX indi¬ 
cates the code outs for a reading number, e.g., for reading 33, C033 is 
indicated. Channels that are coded out are listed adjacent to the notation 
KODSEL, e.g., for reading 33 the first and last of 85 coded out channels are 
60 and 399, respectively. The locations and type of measurement for the listed 
channels may be determined by referring to table 4. 

Several points (run time) of interest were selected for each run as indi¬ 
cated in table 5. The page numbers indicated in the first column of table 5 
are output listings of the performance computer program (ref. 6). For each 
time of interest there are seven or eight pages of computer output listings. 

On each of these pages a standard heading exists: READING number (test number); 
BLOCK number (numbered sequentially and corresponding to recording times of test 
data); TIME (of data recording, seconds); MACH number (in wind tunnel); PT (total 
pressure in wind tunnel, psia); TT (total temperature in wind tunnel, °R); and 
PAGE number. 

Station flow parameters .- A summary of flow parameters at each calculation 
station in the AIM is contained on pages 1, 2, and 3. Each station is headed by 
a station designator (i.e., WIND TUNNEL, INLET THROAT, COMBUSTOR, etc.), followed 
by three integers (the zero following the combustor designator is meaningless). 
The first integer denotes the station number, the second denotes the combustor 
station, and the third denotes the number of interations required to converge on 
a solution. The third integer may assume values between 0-21, 100-121, and 
200-221. A value of the third integer equal to 21 denotes that the mass flow 
was too great or the flow area too small to obtain a solution, 121 denotes that 
the solution for total conditions did not converge in 21 interations and 200-221 
denotes that the mass flow was too small or the flow area too large to obtain a 
solution. When both solutions for static and total conditions have converged, 
the third integer may assume the values 1-20 or 101-120 depending upon which 
solution (static or total) required the larger number of interations. Columns 
2-8 have two rows of values for each station; total and static conditions in 
first and second rows, respectively. 
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Host of the station designators are self-explanatory. The first appearance 
of the designators WIND TUNNEL and SPIKE TIP NS (NS = NORMAL SHOCK) reports 
conditions in wind tunnel and upstream of the spike tip based on a wind tunnel 
Mach number determined from calibration runs. The second appearance of these 
designators reports these conditions based on a wind-tunnel Mach number calcula¬ 
ted from the total and pitot pressures and the total temperature of the synthetic 
air applied to the normal shock equations. The designators INLET UPNRSK and 
INLET DNNRSK denote conditions upstream and downstream of a normal shock positioned 
at a fictitious flow area 1.10 times the flow area at the inlet throat. The 
designator COMBUSTOR REGEN denotes, for cases with fuel flow, conditions at the 
combustor throat simulating a regeneratively cooled ramjet. In some cases (e.g., 
reading 94 time 150.342 sec) the designator SONIC THROAT appears ahead of the 
COMBUSTOR REGEN. This denotes the results discussed in section entitled "Descrip¬ 
tion of Performance Program Methods." NOZZLE AE and NOZZLE PO report conditions 
when the flow is expanded isentropically to the nozzle exit area and to the wind- 
tunnel static pressure, respectively. NOZZLE AE REGEN and NOZZLE PO REGEN denote, 
for cases with fuel flow, conditions at the nozzle exit simulating a regeneratively 
cooled ramjet. FICTIVE COMBUSTOR denotes stagnation combustion conditions (zero 
velocity and constant pressure) with combustor efficiency equal to unity. FICTIVE 
NOZZLE reports conditions required to match the actual momentum and nozzle exit 
area. 

Definition and units of parameters in the SUMMARY REPORT, pages 1-3 in 
the computer listings, are listed below: 


P - pressure, psia 
T - temperature, or 
H - enthalpy*, Btu/lb 
GAMMA - specific heat ratio 
MOLWT - molecular weight 
SONV - conic velocity, ft/sec 
MACH - Mach number 
VEL - flow velocity, ft/sec 
S - entropy, Btu/lb m -°R 


W/A - flow rate per unit area, lb m /sq in 
W - flow rate, lb m /sec 
A/AC - mass flow ratio 
M0MTM - flow momentum, Ibf 
Q - dynamic pressure, lbf/sq in 
IVAC - vacuum specific impulse, lbf-sec/lb m 
PHI - equivalence ratio (see discussion in 
Ramjet Performance section) 

ETAC - combustor efficiency 


*Two values were reported. The first value (column 4) was the JANNAF-based 


enthalpy. The value in parentheses (column 5) 
or the sensible enthalpy based on the equation 

was the enthalpy potential 

T 

£ J c p.i dT 

0 

ai(T) 

r H 298 

\ H f,i 

T 

+ / C P.i dT . °i (T) 
298 

- ? H f?i + 

1 

300 

f C ,dT 

J P.i 

298 

o^T) 

300 

+ ? f C p,-i dT °i< T > 
1 J 0 


where: C„ • is specific heat at constant pressure, Btu/lb m - °R, and a-j(T) is 
the mass traction of the specie i as a function of temperature and Hf is fuel enthal 
12 




Cooling and surface-pressure parameters .- Surface pressures, cumulative 
surface-pressure integrals, cumulative cooling losses, cumulative surface area, 
and pressure ratios for axial distances from the AIM virtual spike tip are 
listed on pages 4 and 5. 

Definitions and units of the parameters are as follows: 

XABS - axial distance from virtual spike tip, in 

P-IB - surface pressure on innerbody, psia 

P-0B - pressure on cowl inner surface, psia . x 

PDA - cumulative surface-pressure integral, I ^^pdA, 15 ^. 

-'o 

Q0X - cumulative total cooling loss, Btu/sec 
Q-IB - cumulative cooling loss from innerbody, Btu/sec 
Q-0B - cumulative cooling loss from outerbody, Btu/sec 
CAWALL - cumulative surface area, sg in 

P-IB/PS0 - innerbody static to wind-tunnel static-pressure ratio 
P-IB/PT0 - innerbody static to wind-tunnel total-pressure ratio 
P0B/PS0 - outerbody surface static to wind-tunnel static-pressure ratio 
P0B/PT0 - outerbody surface static to wind-tunnel total-pressure ratio 

Drag and heat-transfer coefficients .- Longitudinal values of drag force 
and drag and heat-transfer coefficients are listed on page 6 (for some cases 
on page 6 and 7). Definition and units of the parameters are as follows: 

X - axial distance from spike virtual tip, in 
DDRAG - incremental frictional drag force. Iff 
CDRAG - cumulative frictional drag force, lbf 
C F - friction-drag coefficient 
BC - heat-transfer coefficient, Btu/(sec-sq ft-°R ) 

Ramjet performance .- AIM performance parameters and pertinent information 
are contained on page 7 (page 8 for some cases). The performance parameters 
are generally self-explanatory; detailed discussion about the methods of com¬ 
putation are presented in references 6 and 9. Parameters listed below STATIONS 
are presented since they are related (except for the inlet throat) to the cowl 
leading-edge station. The NOMINAL COWL LEADING EDGE refers to the Xri (table 3) 
value for the Mach 6 design operating position. SPIKE TRANSLATION is the 
recorded distance between the nominal and the actual xn value (this distance 
is designated as AAx in symbols and used in figure 3(aJT; all dimensions other 
than those for the inlet spike are corrected by this amount. 

The fuel injectors and their corrected stations in inches are shown. A 
letter in the VALVE column indicates the injectors that were in use during the 
respective time. Table 5 indicates the general fuel equivalence ratio values 
for the various injector stages. The actual fuel equivalence ratio, however, 
for each injector can be determined by noting the step increases in the PHI 
column on the output, pages 1-3, for the respective time (ignore 0.01 or0.02 
changes); the step difference at the combustor station corresponding to the 
indicated injector station is the <£-value for the respective injector. 
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SUMMARY OF TESTS 


The Hypersonic Research Engine/Aerothermodynamic Integration Model was 
tested in the NASA Hypersonic Tunnel Facility at the Plum Brook Station of the NASA 
Lewis Research Center. Synthetic air (heated nitrogen with proper amount of 
oxygen added) was delivered by the facility at nominal Mach numbers of 5, 6, 
and 7. The Mach 5 and 6 tests were conducted at true air temperature while 
Mach 7 tests were conducted at Mach 6 temperature (3000° R) because of heater 
deficiency. Changes in total temperature and instream oxygen content at 
Mach 5 and 7 were also explored. The hydrogen fuel was heated up to 1500° R 
prior to injection to simulate a regeneratively cooled system. 

The engine testing was completed with an accumulated actual running 
time of about 112 minutes with 41.5 minutes of combustor operation. The 
important achievements realized from this test program which advanced the 
state-of-the-art in hypersonic propulsion were discussed in detail in reference 
9 and are: 


1. Realistic engine performance levels for hypersonic flight were 
obtained from Mach 5 to 7. 


Test 

Mach 

No. 

Equivalence 

Ratio 

Internal 

Thrust 

Coefficient 

Internal 

Specific 

Impulse 

5.1 

1.0 

0.910 

2740 

6.0 

1.0 

0.735 

2360 

7.25 

1.0 

0.570 

2170 


2. Engine inlet performance agreed well with theoretical prediction. 
Combustor efficiency of 95 percent was achieved. Nozzle vacuum thrust 
coefficient was lower than predicted. 

3. The interaction effects in staged fuel injection were very important 
in achieving auto-ignition, high combustor efficiency, and overall 
performance. High supersonic combustor efficiency in a diverging duct 
was difficult to achieve. The strong stage interaction effects 
discovered during these tests may be used to great advantage in 
future designs. 

4. The "transonic combustion" or "mixed combustion mode" was the most 
efficient heat addition process in the range of Mach numbers and 
temperatures tested in this program. 

5. The effects of ignitors, altitudes, spike translation, fuel schedules, 
angle of attack, step and struts, inlet gas composition, inlet total 
temperature, and component interactions were investigated and correlated. 
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6. Stable subsonic and supersonic combustion and convertibility over a 
range of fuel equivalence ratios at Mach 5 and 6 was demonstrated. 

7. The overall cooling load and its distribution as compared with 
theoretical prediction was determined. 

8. Experience was acquired in free jet testing in a ground test 
facility with large model blockage and combustion. 
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Table 2. - HRE/AIM Test Run Summary 
(obtained from ref. 5). 
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see figure 5-9, reference 












































































































































































































































Table 2. - Continued. 
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Table 3. - AIM aerodynamic coordinates 
(Mach 6 cowl position, x CL = 34.844 in.) 



COWL LEADING 
EDGE 


34.860 
34.S48j 
r = 0.03a. 


I-. 


NOZZLE SHROUD 
TRAILING EDGE 



a) Centerbody 


b) Outerbo^y 


X, in. 

r, in. 

0.595 

0.0 90° 

0.698 

0.123\ st. line 

18.360 

3.237 ' 10® 

19.304 

3.411 

20.443 

3.633 

21.691 

3.885 

22.830 

4.122 

23.850 

4.338 

25.875 

4.782 

26.766 

4.985 j 

27.900 

5.256 | 

28.904 

5.518 ! 

29.655 

5.726. ,, 

30.360 

5.926 ^ 

32.760 

6.660 i 

34.080 

7.140> „ n . 

37.710 

8.607- 7 22.0 

38.070 

8.734 

38.538 

8.874 

38.826 

8.942 

39.132 

9.000 

39.730 

9.096 

40.500 

9.180- 5.645° Throat 

42.000 

9.318 

43.400 

9.415 

44.000 

9.452 

45.000 

9.518 

46.000 

9.578 

47.000 

9.624 

47.600 

9.650 

48.400 

9.670 'l 

55.760 

9.6701 End of 

55.760 

9.406' spike; step )0°! 

61.900 

9.406 Thermal throat: J 

65.740 

9.406 i 

67.553 

9.072 \ .... , 

85.406 

2:278' 20.833 j 

86.976 

0.0 90° | 


c) Internal struts (6) 


x, in. 

1 

40.894 

11.611 > 


36.750 

10.103 


36.250 

9.975 


36.000 

9.808 

> External 

35.750 

9.685 


35.437 

9.487 \ „ 


34.860 

9.053/ i 


34.848 

9.029 90” 


34.884 

9.000 12° 


35.397 

9.104 


35.874 

9.192 10° 


36.171 

9.241 


36.414 

9.278 8° 


36.765 

9.322 


37.494 

9.398-1 


40.500 

9.695 >5.645° 


40.894 

9.720J 


41.894 

9.810 


42.894 

9.890 


43.894 

9.960 


46.294 

10.132 


55.760 

10.873 


57.000 

10.955 


58.000 

11.000 

> Internal 

58.700 

11.022 


61.900 

11.022 -Thermal 


65.980 

11.022 throat 


66.220 

11.042 


66.740 

11.132 


67.740 

11.348 


68.780 

11.572 


69.740 

11.773 


70.820 

11.989 


71.660 

12.146 


72.260 

12.249 


72.920 

12.349 


72.980 

12.357 


73.046 

12.365 


73.224 

12.567 90° J 


72.974 

12.791 1 


70.355 

13.493 / 15 ° 

External 

67.000 

13.493 J 



(d) Cowl lip design positions 


r-_tr~ 

0.345' 




3 


Close off 39.150 
Inlet start 38.160 
Mach 8 36.990 
Mach 7 36.Z70 
Mach 4 - 6 34.884 


6* ■ in. *u/ R CL 

0.0 4.350 

0.990 4.240 

2.160 4.110 

2.880 4.030 

4.266 3.876 
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Table 4, - HRE/AIM Instrumentation 
(obtained from ref. 5). 


(a) Coding for instrumentation list. 


The code for the instrumentation listed in the "Identification" column 
is as follows: Sample, S-P-I4.492-0°II’-90-3 (A-B-C-D-E-F). 

"A" designates the component on which the instrumentation is located: 

S = inlet spike assembly 

I = innerbody assembly 

NP = nozzle plug assembly 

CO = cowl leading edge assembly (outside) 

C = c<x*l leading edge assembly (combustor side) 

0 = outerbody 

N = nozzle shroud (combustor side) 

NO = nozzle shroud (outside) 

CE = combustor exit 
EF = engine airflow-metering duct 
F = fluids 

"B" designates type of instrumentation 
P = pressure 
T = temperature 

"C” designates the location of the Instrumentation In terms of station, 
with the inlet spike assembly positioned for testing at Mach 6 condition. 

"D" designates the angular location In degrees and minutes. 

"£" designates position of the pressure pickup with respect to airflow 
in degrees, or, if the Instrument is a temperature sensor. It designates 
the thermocouple: 

CA = chromel alumel 

CuC = copper constantan 

P/rh = platlnum-platlnum/rhodlurn 

"F" designates the leg through which the leads are brought out. 

An "X” anywhere In the Identification Code Indicates that the parameter 
was not applicable. 

xxx/yy In the "Reading No." column Indicates the Channel No. (xxx) on 
which the parameter was recorded,and the rated capacity (yy) of the 
transducer used. 

The "N/U" Code in the "Reading No." Column Indicates channels that were 
not used. 

"LeRC Sys" - recorded on separate system, therefore no channel number. 



(b) Instrumentation list. 
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(b) Continued. 
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Table 4. - Continued 



































































































Table 4. - Continued. 













































Table 5. - Summary of HRE/AIM test points used for analyses 


(a) Mach 6 component integration results: 
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0 
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*Reference 10 

** Because of insufficient valid engine surface pressure 
measurements, performance results were not obtained. 


a Listings not available. 
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Table 5. - Continued 


(b) Mach 6 engine performance results. 


* 

ge 

Reading 

o. 

Number 


inj.i/*, i nj.2/0j inj. 3/» 3 ^ J 9 ™' 0 ” Purpose & Remarks 


Effect of spike positi 




mnm\ 


ffaji 


iPCTi 


l EBl i 

EE9I 


i m BHHmil MM MBa 

|Eggj3BIHBBMBBRllQQDli£EIZ2ZIEfll^lK!Hi9 

"¥!■■■■■ I .HI Ml.. I m 

mnmiHiimBBis 

|Kaa&frBBMBMBBBi mmiI E35Z3^^BMI!IEll 

Ut.r^4 BBBMlBBBiiinggBl iTWTOPi n—KKtll 

|E23iBMBHBBBIIIZSEraiBigOE^Hli!ffl 

BiiuniHiimmHiii! 

~1 T . ■■■BUI - l l III \ B | 

PEll 

|— ——^■^M—^M—BBB —B— | 

lai-miam.iaimmETWi Bjni^^Mni^—n—tfyael 

■■■■■■■■■■IIEBSmZSEEZIQHHISl 
jQillBlIIIII lEBBHEBHHIQEBQiDQ 

I S Si SSS55S K ^BgBil!B»H 

B5r5nra gr^mnwl r5r^^r5^5r^MirSl 

IgB^BMBHBBIIBSZQKaHjlBESI 

lEEOKlS^HBSSBlIESlZSaBSSOEBHiEEl 

nafllHMMBIIIZSmiiSiHHIO 

lEEOBIBBBBBBIIKESIZ&SESEZaiiflHHIKai 

jBUft!JBEIU£IEB3EB3GiQHIiEH^HQBHiEBi| 

EagBBBBBWIB B8ESEl EI5ggMM|BEil 

i m^i BBMBMMBiiiauaBiigaEiainial 

IESSBB MMWM1MlBirwng?l ttWl-yJKl tMIIMItKlB| 
I BJd-ffilBMBBBKB Bi iHtBEligifeiiHI EMBUHiai 

M ■— 

a HJt.’iHra uni ewi j i#i ru r—^M r— rr^i r^M l 

HBBI BHBBBBBIIB81iBH^^B|BBBBl 

ikS.m BBBmiB nnnjniiTT7JiiS |i|^B^i| 

^3IBIBBHIBBlilQnS3ES!3E9D|[^H^3| 
|@QBIBBBIBBBIIIEBZZE1^^^BQBH^Q|| 
tafta BMBBBBBUHBMBMB—Bal 
SOBIBBeiBBIIOH^^OH|aa 

EgaBBBBBIBBBliMBBBgBBBBBBBEll 

mammmmmwmiimmwmmmmi 



High test cell and 
AIM nozz. pressures 


Effect of aititude 




















































Table 5. - Continued. 

(c) Mach 7 component integration and engine performance results. 
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k Recomputations were made with surface pressure substitutions 
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Table 5. - Continued. 

(d) Mach 5 component integration and engine performance results.' 
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Table 5. - Concluded. 
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Table 6 


Instrumentation code-outs for HRE/AIM performance computations 


C033 0000000 PROCOEF C033 

CO33 0000100 KOOSEL 60, 6$, 67, 13, 16, IS, 16, 17, II, 91, 92,123,126,168,156,156,158,160,162,264 

CO33 0000200 KOOSEL 165,166,161,171,172,176,175,176,180,181,182,183,185,191,206 

CC33 0000300 KOOSEL 208,212,226,221,230,231,236,239,260,261,266,268,269,290,292 

C033 0000600 KOOSEL 305,306,307,508,309,310,311,312,313,316,315,316,317,311,319 

CO33 OOOOSOO KOOSEL 320, 321, 322, 323,326,325,326,327, 321,329,330,331,332, 333,336 

C033 0000600 KOOSEL 335,336,337,331 

CO33 0000700 KDOSEL 399 

C033 0000800 QUALIFY AINLETT 

C033 0000900 AT 3<2);S£T VAL(11,IN ITRO)-.73461,VAL(11,IOXY)*.26552}DISPLAY VAL(11,INITRO),VALdl,IOXT) 

CO33 0001000 QUALIFY STAPRS 

CO 33 0001100 AT 320(2);OISPLAY v INPUT PS IC1,1>, THEN TYPE OO* 

CO36 0000000 PROCOEF C036 

C036 0000100 KDOSEL 60, 65, 67, 16, 15, 16, 17, II, 92,123,126,168,156,156,151,160,162,166 

C036 0000200 KDOSEL 166,161,171,172,176,176,110,111,182,113,186,191,195,199,201 

CO36 0000300 KOOSEL 206, 208, 212,226, 228, 230, 231,236, 260, 261, 266, 268, 269, 252,290,292 

C036 0000400 KDOSEL 305,306,307,308,309,310,311,312,313,316,315,316,317,311.319 

C036 0000500 KDOSEL 320,321,322,323,326,325,326,327,321,329,330,331,332,336,335 

C036 0000600 KDOSEL 336,337,331 

CO34 0000700 KOOSEL 399 

C036 0000100 QUALIFY AINLETT 

CO36 0000900 AT 3(2);SET VAL( 11, INITRO)-.73448,YAK 11, IOXY)-.26352jOISPLAY VALdl, INI TRO),VALdl, IOXY) 

CO36 0000000 PROCDEF C036 


C036 


C036 
C036 
CO 38 
C036 
CO 3 8 
C038 
C05i 
C038 
CO 3 6 
C038 
C03S 
C052 
CO 52 
CO 52 
C052 
C052 
C056 
CO 54 
C056 
CO 5 4 
C054 
C057 
C057 
CO 5 7 
C057 
C057 
C057 
C057 
C060 
C06 0 
CO60 
C060 
C060 
COSO 
C060 
C061 
C061 
CO 61 
C061 
C061 
C061. 
CO 61 
C063 
COS 3 
C063 
C063 
C063 
COS 3 
C0S3 
C066 
C066 
C064 
C064 
C066 
C066 
CO 6 6 
CO 6 5 
C065 
C065 
C065 
CO 6 5 
COS 9 
COSO 



0000100 KOOSEL 60, 65, 66, 67,123,126,146,156,156,158,160,162,166,166,161,171,172,176,111 
0030200 KDOSEL 182,116, 191, 195,199,206,201,111,221, 230, 231, 236,260, 261,266 
C000 300 KOOSEL 2 4 8, 249,2 52, 289, 290;292,296,305, 310, 312,313, 314,315, 320 
C000400 KOOSEL 399 


0030S00 QUALIFY AINLETT 

OCC0600 AT 3(2 }; SET VAl( 11, INI TRO)*, 73641, VALdl, IOXY)-.26552;D ISPIAT VALdl, IN!TRO), VALdl, IOXY) 
COCCOOO PROCOEF C03I 

OCOOIUC KOOSEL 60, 65, 66, 67,123,126,146,156,161,176,181,182,186,191,195,199,201,206,221 

C030200 KDOSEL 230,231,236,240,241,244,248,249,252,290,292,294,30S,310,312,313 

C.CC0300 KOOSEL 314,315,319,320 

CC004C9 KOOSEL 399 

0C30503 QUALIFY AINLETT 

CO 30600 AT 3(2 );SET VAL( 11, IN I TRO)-. 73461, VAL( 11, IOXY)-. 26552 jO I SPt AY VALdl. INITRO), VALdl, IOXY) 
COCO700 QUALIFY STAPRS 

CCCCSOC AT 326( 2);DISPLAY 'INPUT PSI(l.l), THEN TYPE GO' 

00CC0C3 PROCDEF C052 

C0001C0 KDOSEL 65, 66, 67, 124,137,139.141,138, 165, 168,171,181,102,195,1*9,20C,201, 206,201 
C0CC209 KDOSEL 226, 230,249,252,289,290,292,294,305, 315,316, 31S/32C, 329,3*9 
0000400 QUALIFY AINLETT 

OCOCSOO AT J(2);SET VAL( 11, INI TRO)-.73641, VAl< 11, IOXY)-.26552jDISPLAY VALdl. INI TRO), VALdl, IOXY) 
000C000 PROCOEF C054 

C000100 KOOSEL 65, 66, 67,126,137,139,161,156,165,161,178,181,112,195,199,200,201,206,220,230 
CC00200 KDOSEL 249,252,268,289,290,292,294,305,313,314,315,319,320,329,399 
C000400 QUALIFY AINLETT 

0C005CC AT 3( 2) ;SET VAL( 11, INITRO)-.73448, VAlC 11, IOXY)-.26S52;DtSPLAY VALdl, INITRO), VAKll, IOXY) 
COOOOOO PROCDEF C057 

000010C KDOSEL 62, 65, 66, 76,124,137,139,151,160,161,172,179,181,182,183,187,190,195,199 
C0C0200 KOOSEL 201,236,226,230,248,249,232,219,290,292,294,305,313,314,315,320,321 
0000300 KOOSEL 329 
0000400 KOOSEL 399 
0000500 QUALIFY AINLETT 

0000600 AT 3( 2); SET VAL( 11, IN I TRO)*.73613, VALdl, IOXY)-. 26317;D I SPLAY VALdl, INITRO), VALdl, IOXY) 
COOOOOO PROCOEF C060 

0CC0100 KDOSEL 62, 65, 66, 74,226,137,139,158,160,168,172,179,181,182,183,117,190,195,199 
C000200 KOOSEL 201,206,226,230,268,269,252,289,299,292,296,305,315,316,315,319,320 
OOOC3CO KOOSEL 321,329 
0000600 KOOSEL 399 
0000500 QUALIFY AINLETT 

0000600 AT 3( 2 );SET VAL( 11, IN I TRO)-. 73613, VAl(ll, IOXY)«.263I7jD ISPLAY VAKll, INITRO), VALdl, IOXY) 
0000000 PROCDEF C051 

0000100 KDOSEL 62, 65, 66, 76,126,137,139,158,160,161,172,179,181,112,185,217,190,195,199 
0000200 KDOSEL 201,206,226,250,268,249,252,219,290,292,296,305,313,316,315,319,320 
0000300 KOOSEL 321,329 
0C00600 KDOSEL 399 

000050C QUALIFY AINLETT * 

0000600 AT 3(2) ;SET VALdl, INITRO)-. 73928, VALdl, IOXY)-.26072;DISPLAY VAL( 11, IN I TRO), VALdl, IOXY) 
0C00000 PROCDEF C063 

0000100 KOOSEL 62, 65, 66, 76,126,137,239,151,160,268,172,279,181,182,213,117,190,195,197 
0C00200 KOOSEL 199,201,206,226,230,268,269.232,289,290,292,296,305,313,316,315,319 
0000300 KOOSEL 320,321,329 
0000600 KDOSEL 599 
0000300 QUALIFY AINLETT 

0000600 AT 3(2 >;SET VAKll, INITRO)-. 7724, VALdl, I0XY)-.2276;DISPLAY VAL( 11, IN I TRO), VALdl, IOXY) 

0000000 PROCOEF C064 

OOOOOSO KOOSEL 62, 65, 66, 76 

0000100 KOOSEL 126,157,139,161,151,160,161,172,179,281,182,113,187,190,295 
0000700 KOOSEL 197,199,201,206,226,230,248,249,252,219,290,292,296,305,313,316,515 
0000300 KOOSEL 319,320,321,329,399 
0000400 QUALIFY AINLETT 

0000500 AT 3(2 );SET VALdl, INITRO)*.76751, VAKll, IOXY)-.23249;0ISPLAY VALdl, INITRO),VALdl, IOXY) 
0000000 PROCOEF C065 

0000100 KDOSEL 62, 65, 66, 74,137,139,112,282,113,117,118,190,195,197,199,201,206,226,250 
0000200 KOOSEL 248,252,219,290,292,294,305,313,314,315,320,321,329,399 
0000400 QUALIFY.AINLETT 

0000500 AT 3(2);SET VAL( 11, INI TRO)-. 76751, VAKll, IOXY)-. 23249 jO I SPLAY VALdl, INITRO), VAK11, IOXY) 
0000000 PROCDEF C069 

0000100 KDOSEL 62, 65, 66, 74,157,139,181,112,183,187,190,195,197,199,291,206,226,230,241,252 
0000200 KD05EL 289,290,292,296,305,313,316,315,320,321,322,329,399 

8888^88 A^UHisW^Ildl, INITRO)-.76479,VAKll, IOXY)-.23521;OISPLAY VALdl, INITRO),VALdl, IOXY) 
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Table 6 


Concluded 


C071 OOOCOOO 
CO71 0000100 
CO71 0000200 
C071 0000500 
CO71 0000600 
COBI 0000000 
C086 000010C 
COS8 0000200 
COI8 CC0C300 
COSI 00001*00 
CO88 0000500 
COS I 0000800 
COB8 0000900 
COBS 0001000 
COM 0001100 
COSI 0001200 
COBS 0001300 
COM 0001 * CO 
C089 0000000 
C089 0000100 
C089 0000200 
COM 0000300 
COB 9 00001*00 
C089 0000600 


COS9 0000700 
C089 0000800 
CO89 0000900 
C089 0001000 
C090 0000000 
C090 0000100 
C090 0C00200 
• C09 0 0000300 
C090 C000400 
CO90 0000500 
C090 0000600 
C090 0000700 
C09C 000C800 
C090 0000900 
C091 COOOOCO 
C091 0000100 
C091 0000203 
C091 0000300 
C091 OCCOkOC 
C091 0000600 
C091 0000700 
C091 C000800 
C091 0000900 
C091 0001C00 
C091 COOllCO 
C091 000120C 
C092 COOOOOO 
C092 000C103 
C092 0C0O2C0 
COS 2 CC0030C 
C09 2 COQOttOO 
C092 GOOCSOO 
C092 00006 00 
C092 0000700 
C092 0000800 
C09 3 OOOOCOO 
COS 3 0000100 
C093 0300200 
C093 0000500 


C093 

C093 

C094 

C09* 

C09* 

C09* 

CO 9 * 
C095 
C095 
COB 5 
C095 
C09S 
C096 
COS 6 
COS 6 
CO 9 6 
C096 
C09 7 
C09 7 
COS 7 
C09 7 
COS 7 
C097 
C09 7 
COS 7 
COS 7 
COS 7 
CO MACH 5 
COMACHS 
COMACK$ 
COMACH5 


0300600 

0000700 

0000000 

0000100 

0000600 

C000700 

0000800 

0000000 

0000109 

COC06G9 

0000700 

0000800 

0000000 

0000100 

0000600 

C000700 

0000800 

0000000 

0000100 

0000200 

CC00500 

0000600 

0000700 

0000800 

0000900 

0901000 

0001100 

ocooooo 

0000100 

C000200 

0000300 


PROCDEF C07i 

KOOSEL 53, 62, 65, 66, 7%,12%, 137,139,151,MO, 172,179,111, 182,183,117,190,195,197,199 
KOOSU 201,206,226,230,2%!,2*9,252,219,290,292,29k,305,313,318,315,320,321,322,329,399 
QUALIFY AINLETT 

AT 3(2);SET VAL(11, IN1TRO)-.75*52,VAKll,IOXY)-.2%5k8;DISPLAY VAl(11,1NITRO),VAL(11,IOXY) 
PROCOEF COSI 

KOOSEL 19, 22, 23, 5%, 55, 60, 62, 6*, 67, 7*, 95,12*, 137,139,157,151,S60 
KDOSEL 162,165,166,169,170,171,172,173,17*,175,176,177;178,179,181 
KDOSEL 182,183,187,190,195,197,199,206,226,227,230,235,2*1,2*8,2*9 
KOOSEl 250,252, 2 78,219, 290,292, 29*, 305, 313, 31*, 325, 320,322, 329,3*9 
KOOSEL 353, 366,367, 361,369,370,37*,375, 371,379,312,388,39*,395,399 
QUALIFY AINLETT 

AT 3(2);SET VAL(11, IN ITRO)-,75328,VALC11,IOXY)-.2*672jOI SPLAY VALdl,INITRO),VALC11,IOXY) 
QUALIFY ANOZ 

AT >60(3);SET DRAGEX—O.S*QOACjDtSPLAY DRAGEX,DRAGEX»PSI ATM,'DRAGEX • -0.5*Q0*AC' 

QUALIFY CONVTA 

AT 0;SET MV(6S)-MV<S3),MV(66)-MV(33)|0ISPLAY MV(53),MV(65),MV(66) 

SETPS 123,0.690 
PROCDEF C0I9 

AP05EL 5*, 35, 60, 62, «*, <7, 7*, 95,12*, 137,139,257.159,160,165,166,269 

KOOSEL 172,175,176,179,181,182,183,187,190,195,197,199 

KOOSEL 210,223,22*,226,227,230,235,2*1,2*9,250,252,289,29C,292,29* 

KOOSEL 305,313,320,321,329,399 
QUALIFY AINLETT 


AT 3<2>;SET VALdl, IN1TRO)-. 751*8, VAKll. I OXY)-.2*8S2jDI SPLAY VAL(11, IN I TRO), VAKll, IOXY) 

QUALIFY CONVTA 

AT 0;SET MV(6S)-MVC S3), MV(66 )-NVC 53)|OtSPLAY MVC 53>,MV(6S),MV<66) 

SETPS 123,0.690 
PROCDEF C090 

KOOSEL 5*, 55, 60, 62, 6*, 67, 7*, 12*, 137,139.157,156.160,165,172,175,176 

KOOSEL 179,181,182,183,187,190,195,197,199,202,203,206,207 

KOOSEL 208,210,215,22*,226.227,230,235,2*1,2*9,250,252,273,219,290 

KOOSEL 292,29*,305,313,31*,515.320,321,329 

KOOSEL 399 

QUALIFY AIMLETT 

AT 3<2);SET VALdl, INITR07-.7389,VAKll, IOXY)-.2611jD>SPUY VAl(ll, IN ITRO), VALdl, IOXY) 
QUALIFY CONVTA 

AT 0;SET HV(65)«MV(53),MV(66)*f4V(S3);DiSPLAY MV(53),KV(65),MV(66) 

PROCDEF C091 

KOOSEL 5*, 55, 60, 62, 6*, 67, 7*, 96,12*,137,139,1*8,157,156,160,165,172 

KOOSEL 175,176,179,181,182,183,187,190,195,197,199,206,291 

KOOSCl 226,227,230,235,2*8,2*9,250,252,289,290,292,29*,305,313 

KOOSEL 31*,315,320,321,329,599 

QUALIFY AINLCTT 

AT 3(2>;$ET VAL( 11, INITAO>-*7389,VALC11, IOXY >-. 2611 jDtSPUY VALdl, IMITRO),VALdl, IOXY) 

QUALIFY ENGPGM 

SET ALPMA.3.0;OISPLAY ALPHA 

QUALIFY CONVTA 

AT C;$ET MV(65)KV(61),MV(66)-HV(61);OtSPLAY MV(61),MV<IS),*V<66) 

SETPS 123,0.690 
PROCDEF C092 

KOOSEL 5*, 55, 60, 62, 6*, 67, 7*,137,139,1*8,175,176,181,162,163,187,190,195 

KOOSEL 19 7,199,206,206,226,227,230,732,2*6,752,265,266 

KOOSEL 26 7, 268, 2 7C, 2 71, 2 72,289, 290, 292, 29*, 305 

KOOSEL 313,314,315,320,321,379,399 

QUALIFY AKOZ 

AT 360(3);$ET ORAGEX—0.5-Q0AC jOISPlAY ORAGEX,DRAGEX*P$IATM,'DRAQCX • -0.5«Q0«AC V 

QUALIFY CONVTA 

AT 0;SET MV(6S)-NV<53),MV(667-MVC53)701 SPLAY MV(53),MV(65),MV(66) 

PROCOEF C093 
COMACH5 
KOOSEL 96 
QUALIFY AIMLETT 

AT 3(2 );SET VAK 11, INITRO)-,65570%, VAKll. IOXY)-.3**296jOUPlAV VALC 11, INITftO),VAK 11, IOXY) 

TUNNOPT 3 
PROCDEF C09* 


COMACHS 

QUALIFY AIMLETT 

AT 3( 2) ;SET VALC 11, IN I TRO)-.762l%,VAl( 11,10XY>-.23716|DISPUY VAKll, IN ITRO), VAK U, IOXY) 
TUNNOPT 3 
PROCDEF C09S 
COMACHS 

QUALIFY AIMLETT 

AT 3(2 );S£T VAK 11, IN|TR0>-.?*86,VAK11, 1QXY>-.2313«;D»SPLAY VAK II, IN I TtO), VAK 11,10XT) 
TUNNOPT 3 
PROCOEF C096 
COMACHS 

QUALIFY AIN LETT 

AT 3(2) ;SET VALCll, IN I TRO)-,76*88,VAK 11,10XY)".23512 jDISPLAY VALdl, IN ITRO), VAKll, IOXY) 
TUNNOPT 3 
PROCOEF C097 

KOOSEL 5*, SS, 60, 62, 6*, 65, 66, 67, 7*,12*,137,139,181,182,183,187,190,195,197 
KOOSEL 199, 22 6,230,2*8,252, 210, 269,290, 292, 294,305, 313, 32*, 31S, 320, 321, 329,399 
QUALIFY AIMLETT 

AT 3(2);SET VALC 11, INITRO)-. 77016, VAKll, 10XY>-.2291*;DI$PtAV VAKll, IN ITRO), VAK 11, IOXY) 
QUALIFY ANOZ 

AT 360C3)jSET DRAGEX--0.5*Q0AC)DISPLAY DRAGEX,DRAGEX-PSI ATM,'DRAGEX • -O.S-QO-AC' 

TUNNOPT 3 
QUALIFY ACMBSTR 

AT 350<3)jSET XCTP-XCT;DISPLAY XSIE,XCT,XCTP.XSTE,'SUBSOKIC COMBUSTION* 

PROCDEF COMACHS 

KOOSEL 5*, 55, 60, 62, 6*, 65, 66, 67, 7*,12*.137,139,157,158,160,162,165,172,176,176 
KOOSEL 182/ 182,163, 287,290,195,297,199,206,226,250,2*6,2*9,252,280,219,290,292,29*,305 
KOOSEL 313,31*.315,320,321,329,399 
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(a) Hypersonic Tunnel Facility (HIP). 
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^b:)- Schematic ‘layout ’ of'- the' NASA' - Lewis - Plum Brook Hypersonic Tunnel FaciLitv'{HTF) 
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(d) HRE/AIM partically installed; Mach 5, 6, and 7 post test. 
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Figure 1. - Concluded, 




CIRCUMFERENTIAL LOCATIONS 
(Looking Downstream) 



46 


Figure 2. - General Configuration of the AIM 



Area ratio, A/A - Area ratio, A/A 


Struts 


Mach 7 i 

Operating Condition -j 


Inlet L 

n 


Combustor 


Thermal 


injectors 


Mach 5 and 6 
Operating Condition i 


36.621 in. 
1.737 in., 
19.976 in. 


i i- 

Combustor 


Thermal 

Throat 


X CL ~ ^5.214 in 

AAx = 0.33 in. 
A„_x = 28.500 in 










COMBUSTOR CONFIGURATION 



INJECTOR PARAMETERS 



(Mach 6 position. 

x CL = 34.884 

in.) 



Injector 

Number of 
Injectors 

Diameter, in 

Injection 

. Angle 3 , deg. S/d 

x, in. 

Location 

1A 

37 


0.119 

90 

13.1 

40.5 

I.B. 

IB 

37 


0.119 

90 

13.9 

41.25 

O.B. 

1C 

37 


0.119 

106 

13.5 

44.5 

I.B. 

4 

37 


0.119 

90 

14.2 

44.5 

O.B. 

2A 

60 


0.095 

67 

11.4 

48.5 

O.B. 

2C 

60 


0.095 

119 

10.6 

46.5 

I.B. 

3A 

114 


0.090 

65 

7.0 

53.75 

O.B. 

3B 

102 


0.095 

90 

6.3 

55.9 

I.B. 

Ignitor 

x, in. 


IGNITOR PARAMETERS 

Circumferential locations 

Injection 
Angle 3 , deg. 

Location 

1 C 

42.00 

55 

110 165 

230 290 

350 

94.5 

I.B. 

2 

50.98 

40 

100 

220 240 

280 

60.0 b 

O.B. 


a. With respect to AIM centerline. 

b. Also looking upstream, ignitors #2 are inclined 30° clockwise. 

c. Plug welded prior to reading 57. 
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(b) Combustor configuration and parameters. 
Figure 3. - Concluded. 
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Figure 4. - HRE/AIM fuel equivalence ratio; 
Mach 7 component integration 
and performance results. 
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(b) Reading 89 - Measured Equivalence Ratio, 














(c) Reading 90 - Measured equivalence ratio, 



















(d) Reading 91 - Measured Equivalence Ratio, 
















Reading 88 


t = 236.40 sec. 
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Reading 88 


t = 245.40 sec. 

Combustor pressure distributions indi' 
cate the injected fuel did not ignite 
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Reading 88 


t = 261.60 sec. 


Combustor pressure distributions indi 
cate the injected fuel did not ignite 
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Reading 88 


t = 278.70 sec. 

Combustor pressure distributions indi¬ 
cate the injected fuel did not ignite, 
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Reading 88 


t = 285.90 sec. 


Combustor pressure distributions indi¬ 
cate the injected fuel did not ignite, 


Fuel ignition during the second fuel sche¬ 
dule appeared to occur at about time 290 
seconds when the fuel flow rate from injec¬ 
tor 4 reached a peak prior to a fuel flow 
decrease (see fig. 6(a)), 
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Reading 89 


t = 272.37 sec. 


Injected fuel did not ignite. 

The first occurrance of fuel ignition 
occurred at time 309 seconds when fuel flow 
from injectors 1A and IB was reinitiated 
and IB flow "spiked" (See fig. 6 (b)). 
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Reading 89 


t = 316.47 sec. 

Recomputations with surface pressure 
substitutions. 
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Reading 89 
t = 327.27 sec. 

Recomputations with surface pressure 
substitutions. 


241 



GAKWA POLWT SONV PACH VEL S W/A M A/AC MOPTH G IVAC ' PHI ETAC 




242 


2081 18,952 114 














GAWA M3LKT SONV |/ACH VEL S W/A W A/AC HOMTH G IVAC PHI ETAC 


CM 


UJ 

© 

< 

£L 


il 


in 

in 


ii 

* 

u 

o 

-J 

m 


o 

f 

•H 

O 

CM 



in 

in 

if 

cr 

© 

r* 


o 





o 



o 

o 

^4 

CM 

to 

to 

CM 

CM 

to 

to 

to 

if 

if 

r- . 

f* 

r- 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

© 

o 

O 

o 

O 

o 

CD 

© 

© 

© 

© 

vO 

'O 

O' 

O* 

Qt 

O' 

© 

3 

o 

o 

© 

© 



eg 


in 

in 


in 

in 


r* 


r- 

© 

© 

© 

© 

© 

© 

© 

© 

O 

o 

o 

o 

o 

o 

o 

o 

o 

© 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

eo 

O' 

w 

f 

O' 

CM 

m 

<0 

o 


CM 

& 

o 

© 

© 























r- 


if 

O 

to 


o 

CM 

CM 

in 

O' 

if 

© 

r* 









CM 


to 

if 

in 

in 


© 

© 

© 

© 


p- 




•4 

*■* 

•■* 

*4 

•4 

.•+ 



w. 


•4 

•4 

-4 

• 


-4 

•4 



r- 

O' 

to 

f 

if 

CM 

if 

O' 


m 

r- 

O 

© 

© 



O 








o 


o 



© 



© 



© 






if 

if 

in 

%0 

CO 

co 

o 

f- 

O' 

ro 

ro 

o 

© 

© 

to 























r- 

© 


c 

if 


ro 


to 

O' 


© 








*+ 



■ 


CM 

CM 

CM 

CM 






•4 

<4 

•4 

CM 

o 

CM 

r- 

r- 

to 

in 

O' 

o 






to 





cv 



O' 

m 


sO 

o 



to 

to 

© 

© 

O' 

© 

© 








if 

in 

to 

CO 


O' 

o 

© 

o 

o 


CM 



cu 





CM 

CM 

CM 

CM 

CM 

CM 

to 

to 

to 

to 

to 

to 

ro 

© 

© 

O' 

O' 

O' 

r- 

O • 

to 

CM 



© 


o 







r- 



CM 

in 

in 

o 

in 

in 

© 

© 


© 

to 

© 

© 

r- 



O' 



o 



CM 

in 

in 


O' 

to 


© 


if 

© 



o 





•J 



' 



CM 

CM 

CM 

CM 

to 

to 


to 

o 

o 

o 

o 

o 

o 

o 

© 

© 

o 

o 

o 

o 

o 

o 

© 

o 

o 

o 

K) 

if 


if 


if 





.H 


© 

© 



© 



to 


O' 

O' 

cr 

O' 

O' 

CM 

CM 


CM 

© 

© 

© 

© 

© 

© 

© 


•4 


CM 

CM 

CM 

Of 

CM 

if 

if 


f 

if 

if 

if 

if 

f 

if 

if 

if 

CD 

CO 

S3 

CD 

to 

CO 

<D 

CO 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

*4 

*“♦ 

' H 

-4 





•4 

•4 


-4 

-4 

-4 • 


•4 

•4 

*4 

•4 

in 

cm 


sO 

o 

CM 

in 

© 

O 




•f 


o 







to 

to 

O' 

to 

n 

if 

© 


© 

O' 

© 

© 

CM 

© 

O' 



O'/ 

O' 


f 



n 

to 



© 


o 

to 



© 



CM 


CM 

O' 

r- 

CM 

NO 

S) 


IO 

© 

o 

O' 


© 


O' 



r» 


r- 



>0 

ut 

f 

if 

if 

to 

to 

CM 

CM 

CM 

CM 




o 

o 

o 

O 

o 

o 

CD 

© 

© 

© 

O 

o 

o 

O 

o 

o 

© 

O 

o 

o 

O' 

in 


CM 

to 

CM 

to 

to 




o 

o 

ro 


O' 


to 

in 


o 

O' 


in 

n 

in 

in 


CM 

© 

h* 

© 

© 

© 


© 

© 

o 



*4 



CM 

f 


* 

if 



a- 

a- 

© 

© 

© 

© 




















CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

cr 

© 

O 


O 

'O 

NO 

nD 

O' 


O' 

O' 

_ 

CM 

if 

if 

if 

O 

© 







vC 

O 





O' 

CM 

to 


O' 



© 


in 

in 

M3 

O' 

vO 

to 

to 


-4 


eg 

to 

IO 

© 

r- 


f- 




•* 

-* 




to 


if 


if 



if 

to 

to 

to 

© 

r- 

o 

tr 

CM 

<o 


r- 

if 


CM 

to 

© 

© 

ro 

CM 

^4 

a- 

© 

<V 





CO 

NO 

n 






© 

© 


r- 

if 

to 

r- 


© 

© 



*43 

CM 

CM 


r* 

r- 

r- 


r* 

© 

CM 

CM 

CM 

=> 

© 

o 

© 

O 

o 

o 

-< 

-4 

*4 

-4 

-i 

-4 

-4 

-4 

*4 


-t 

-4 

r- cc 

r- o' 

to CM 

in ij- 

CM 

CM -4 

O O' 

to o 



o © 

•4 r* 

© © 

nr 

o © 

•4© 

O' © 

f- © 

f *4 

r- co 



if © 

>c o 

o- to 

a o' 

© to 

O CM 




O ~4 

»o 

a- © 


•4 O 

CM O 

to CM 

oc 



*0 CM 

»0 CM 

in if 

in if 

O' >o 

O' NO 


© to 

O' if 

O' if 

O' if 

© if 

O'if 

CM © 

CM O 

CM O 

eg eg 


CM CM 

CM CM 

CM CM 

CM CM 

CM CM 

CM CM 

CM CM 

CM CM 

CM CM 

CM CM 

CM CM 

CM CM 

CM CM 

cm eg 

tO CM 

to to 

to to 

CD CC 


-4 

o o 

O' O' 

<S CO 

r- r- 

n£ O 





© <r 

f^O' 

© r- 


tO if 

© ro 

r* co 


© © 

O' O' 

CO CD 


r- r* 

r* r- 

O © 

o o 




O' O' 

r- r- 

o o 

O' © 

if O' 

© if 

CM © 

O' O' 


f 3- 

f if 

in in 

to CO 

O' O' 

O' a* 

O' O' 

in in 

r- r- 

COCJ 

© Q 

O' © 

o o 

©-4 

o o 

© -4 

■4 *4 

in in 

io to 

to ro 

fO *3 

n to 

to to 

to to 

cm eg 

CM CM 


cm eg 


CM CM 

cm eg 

to fO 

IO to 

.f a- 

f ^ 

if ar 

eg eg 


CM CM 

CM CM 

CM CM 

CM CM 

CM CM 

CM CM 

CM <M 

CM <M 

CM CM 

CM CM 

CM CM 

CM CM 

CM CM 

CM CM 

CM CM 

CM CM 

CM CM 

© © 

CM 

eg © 

>0 O 

CO -4 

to 

if O' 

M3 O' 

© 


ro r» 

•4 © 

© if 

©O' 

© r- 

©O' 

eg f 

wr* 

CM © 

O' © 

© 

in o 

© CM 


VO o- 

cm r» 

r» 


■f r- 

© CM 


© *4 

cm r- 

-4 © 

© in 

© CM 

f- © 

if © 

eg io 

to to 

»o a- 

tO if 

ro if 

—* CM 


co © 

eo o 


O' ro 


© CM 

© -4 

© -4 . 

r* -4 

eg © 

^4 if 

~4 & 

to to 

to to 

to 90 

to to 

to to 

»o to 

to »o 

CM to 

CM tO 

»o to 

CM to 

CM to 

CM to 

CM to 

CM to 

CM to 

CM CM 

CM CM 

CM CM 

-- 



- - 


-.« 

-*« 



- 1 - 







**« 

__ 



O' n 

-4 3- 

O 3" 

-4 vO 

in cm 

■f O' 

O' f 




O © 

f © 

-4 OJ 

© O' 

to f 

to © 

©O' 

o r- 


to O' 

~< © 

o in 

^ in 

to NO 

sO O 

W o 



to O' 


CM © 

© © 

© © 

O'© 

CM © 

to © 

© © 

in in 

© © 

© in 

© in 

vo in 

r- no 

r* r» 

© to 

o © 


O' © 

o © 

© © 

© © 

© © 

© © 

if ^4 

if -4 

if CM 








•4 

4-4 





** 

•4 

** 

*4 

44 *4 

•4 -4 


CM J- 

HH o H 

in o ro o cr 

intoo'j'CMto^D^cMmNDinj'O'ifinifinco-fiOifino-coin^if-i^cMifNONOo^ifcDifr-r^ 

i ♦ • cm 


CM • • CM 


















CO «4 

CO -4 

*4 m 

ao cm 

O vO 

if CO 

sO co 




to © 

»4 tO 


© ^ 

•f © 

r* © 


© O 


O O 

f o 


to co 

to in 

CM v3 

eg o 



•4 f- 


© IO 

O' CM 

O' CM 

O' CM 

© © 

eo o 

© -4 


a* cr 

if f f in 4 - to 

NO if ro 

if to co if to 

O' if CM © if CM -4 

f- cm if to if f-f in io © ro h'loi ©ro- 4 crto- 4 oro-H 



-t *4 



-< -4 


-4 CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

to 



n if 

in © 

to a- 

CO tO 

to 

nO nD 

in r- 

CM © 


© 

O CM 

CM © 

© -4 

^4 IO 

CM tO 

r- o 

©if 

O if 

> f) ^ D vD W 

HMO CVtf o 

to r- — 

:f in if in if cj 

'O 44 to r- 

~4ro©ifincrr*.too 

W © -H 

iCJrOCMO'OfOCVCMif 

•4-4©oin©if-4r-ffl© 


eg O' CD CM O' CO 

CM O' CO 

cm ro CM a CM 

WOfC\JOif<\JsDNC\JNCOtOOOlOOOOOr40 

^ to CM *4 tO 


-4 © K> 


CV -4 

<M -4 

-4 -4 

•4 -4 

-1 -4 

CM CM 

CM CM 

rO CM 

to CM 

CM *4 

CM «4 

TO CM 

to eg 

IO CM 

to CM 

fO CM 

f to 

if to 

if IO 


O O' CD O CO cm 

O O' O' 

o co in o if o 

0 

a 

9 

0 

6 

2 

0 

2 

2 

0 

0 

2 

0 

7 

5 

0 

9 

0 

0 

0 

2 

0 

4 

3 

0 

•4inocMino©cMoin*4 


if O' 

if -4 

in to 

CM -4 

^ vO 

in o 

O if 




© CM 

O' O 

O © 

-4 CM 

©r- 

© CM 

© if 


f- c 

co o 

>0 ^4 . 

© if 

if in 

LO O' 

to O 

CM O 

CM © 

O' O' 

CM *4 

CM O' 

© IO 

O'O' 

© © 

O'© 

P* ^ 

if r- 



if O' 

st o> 

r-* o 

co to 

S> if 

n o 

to to 



CM ~t 


O O' 

r*~ © 

I s - © 

o© 

© 

© 

© «4 

■-C if 

© f” 

M3 f 

© in 

sC if 

NO if 

«c m 

in cm 

in cm 

© *“4 

© -4 

© 

© 

f 

if 

if 

CM -4 

CM *4 



il 

© 


tr 

o 

►— 

in © 


'D O .J 

X * 

© © 


cn 

o 


Oi/lOOl/lOO 
-«_?©© _3 © © 
Cg 23 CM CM CO CM CM 

«( 3 ^' 00«<0 
3- O 3- f 1 U if f 


in -* -« 

3 if if 
S3 O' O' 


£T 

O 


in o o 
3 ^ 
20 n 
X • * 
o r** p- 
o if ^ 


a: 

o 


a 

© 


a 

o 


cr 

o 


tr 

a 


cr 

o 


tr 

o 


WOOl/lHH 

S 3 ^ a r- 

X • • X * • 

O B coo C 3 ) 

^ y 4 5 - 


© «4 -4 

30 0 
03 *4 


i/)* 4 * 4 i/>* 4 * 4 ©- 4 - 4 t/>- 4-4 

3O'0'3C«<V3fO »0 3 fO fO 
23 -* hO /'•r-D^^CDCMCM 

z . .1 . ts « *z * • 

©OC/OOOOCMCMOifif 

ointnuinmoooui/)(fl 


1/3 -4 -4 
3 K) IO 

a f- r- 


cr 

o 


cr 

o 


cr 

o 


cr 

o 


l/)HHl/)OOl/I^*4U)v0'0 
3003003^^300 
tD-f^mf-r^mcMCMm©© 

x • «z * -i * »z • • 

oimnoimno'OoohN 

o©©o©©o©©o©© 


© -4 *4 

3 tv eg 
si r> 


tr 

o 


Pagb E 
of POOR QUALITY! 


243 















GAPS,A SOLViT SONV SACH VEL S Vi/A » A/AC POSTS G IVAC PHI ETAC 


w © w 


w to 


CM 


CM 


IO 


in 


CM 


so w w a* w® f- w o oo a j win • ca o ^ m oo o' in ro cc w r- o © m 

to cm in in *c f- co o co ( 7 *© o cm mm m r*- w o mm mo wo w® com cm © 

cm O CM O CM ° <M w »0 w CM -* CM-* CM O CM O O CM CM »0 CM O' ro .f K) O *0 in CM ST 

to to to to 10 to tnm m tn to to to to to to to to to to to cm to w ro cm ro cm row ro cm 

m r- m co -* tt mm f* © © tr wo co f- o o w r- co r- ® coco o co com m® 

to © cm © © r*- f- ® O' w m m cm *0 co f** •— o cm *o w 4* w cr cm cr cm ^ m -* w if 

w w cm cm cm ^ -*■ in tn r- tnm mm to ^ -f m to & .r in jt in tom Vma © w in 

:f if ^ if St * * & © ^ ^ if ^ ^ If ^ © 3* © St St St 3- ^ O’tn if 

CM CM CM CM CM CM CM CM CM CM CM CM CM CM <M CM <M CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM 

co -3- o' © © r- cm w w w j ©o m -d* m cm ro© m cm m»o to o ro «o m cm m it 

10 in r- cm cm co to o co in cm ©m w cm coco ioo co O' cow row ro ro ©w r- co 

w © ro o n cow coo' coo 0 s w o n cr cm co o O' O' O' ro © © co cm o' © o' co 

CM CM CM CM CM <M W CM ww w CM W C\| CM CM w CM W CM -* CM W tO w <M w »0 w ro w CM 

w W W W H H WW WW ww ww ww ww ww ww ww ww ww ww ww 

IcS cm w ro © © m ro st w j-w O' w r- cm m f*- o© ©w in .x in ro. r-* © cm O' 

in o © m o ® iflh o' m r-* ^ mm © r** o © O'm f» © r*- x - © ro ©co ©in com 

■3-cm srcM m cm tn ro in x- in x- in to ^ cm m cm m if cr m -3* it in r- m it mcM d- r- 

Ww WW wW ww ww ww ww ww ww ww w w.w W w w 

j o rj ^ o co * ^’©©^■mw^-w^r^-r-wioorowinr^mommommmr'mmooomor-C' 

• • • • . * •• •• •• •• •• • • CM •• •• •• • • • • •• • » 

x mm m r- ro in ©o -x m st w m r- m h m r- © r** mco m ® © it ©m m © co © 

■too cow co cm <0 to r- co © © m w © f*- © © m co .x m © co mo' m © © in wm 

w ro w cm 10 w to to «■* © 10 w in 10 w m n w r-* >0 w ©10 ©10 © © cm w 10m cm m 1^* ro cj* ^ © if cm m w 10 ro © 

ro ro 10 ro ro to to to to a- f if i^o HvO i 

1 

r*. vo ©10 o © if o mm o cm w© w co r*» ro ro co co co© mo ro© w cm ©in 

eocom©m®©cMmwr^cMCMmwiowco©mp^io*^<rmro©p»‘mweoioo©fomomwwmm©w©©f*»co 
KrowmrocMm©ror*©-»©- 3 ‘mcMd*mw 3 '^-©©iori^-ior^ifmcM^‘rowrf-to^mmrommmma 3 cor-cMio 
if ro © ro st to sr sr st st st * -r to f »o cr ro 3 - * cm ^ w cm & w cr cf cm 

© co © © © m © © rO © mm © CO © © rn © © St r* © cm w © 10 ro 2 ro CM ro© roh* 2 ro w 2 rot*- K © © 

m r» cm m V> © (M ©o co m m® mm ©wui©ro ©ro ©mxi©couj©mr-<Min co <0 

m© cf in ro © ®»o ©if r- m mm w to © © m © m ©r^ © w m © r* m © w m ® w uj o co 

a, • • • • • • • • • • •• •• •• • * uj • • •• 

cow ©cm ©cm p^if r- m © r- © ©cm mwcirnm m© moGcmocmomworMr-o 

CM W CM W cm w CM W CM w OJ h mw CM w .'Mw CMw CM CM CM CM 2. tO fMw 

U1 © UJ O 0:00 


w o ©..sr 


uiwwmr^p^inww 
3 CM CM -0 cf if Dff 
© CM <M O ^ if ®w#-» 

x • *x • *x • • 

©®mom®o©© 

omm^mmwmm 


m w w to w w m • 

3©©3©03C----- 

i:^«a(vc\<[a<o«os}oo(affi3ffN'C'ON'Om 
2 • *2 • *2 • *Z • *Z • »I * *N • »N * • 
©ooocMCMoroioommommommo©®om® 
ommommtommcrmmtommommz©©xcom 


■ur^r^ujr-r^>ww>r-f^ 

-1 © © J © © w ® © w © © 

rMmmrxmmr-^ifr-mm 

N • ».M + • U • »U • * 
0 ®® 0 «®*-'OOh®b 

z. © © z © © u. m m u. © © 


244 

















READING = 0089 BLOCK = J55 TIKE = 327,273 NACH 7.3 PT = 994.999 TT = 2400.1 PAGE 


Pn'O'n'QfOCMCMCUCMCUCMCMCMCMCM’OfQ'O'OPnfOCUCMCMCMCMCMCgCMCMCMCMCMCMCMfQfOfOIOfQCMCMCUl 


0Q o O O O < 
o o o o o < 
I o o o o c 


IdLdLdUJUJUJUJLJUJUJLdUJLdUJUJUJUJUJUJUIUtLdldUJLdldUJLJldUJLJUJUJUJIdUJUJUJUJ 
3 oooar»<csoinocMCDinc>j»ocMnr^r-i^-^oacj- cr »o cr ® cc M2 

>inr“^ojoooCT'socfio^-iLnr , '<DC 7 'cr»-*vO\i 3 r'CDor-crt\ir)»or>jr**c\j-HO'o—<r-^cr k '0 

>OO^K)IOHHOOOH(\|ininHC'OOJ(VWCy|h»OhlO^JO®nOK)ft|fOHa'K) 0 '«>OH 


>00000 0-0 000 

9 I t • I I I • t I 


LdtdUJUJUJUJUJldUJUJ 

r> cd o r-»-- 

st 9 m o < 

ifl r< H H | 


• n XT' cm o <0 st 
1 o in o st 9 \0 
1 cm cm 10 st \D r* 


ooocoooiofOjinajHHHH^HHrtHNHWcvcycvwMojinifiin'Cinimn cvw hho> crmccHHHHHrtHWH 


000 00 < 
id Id Id Id UJ L 

>oooooo^r**r*coff'v 

>000000»0d-wf^*0« 

>ooooooo'0'0»noa< 


>00004 

I Id id UJ Id l 


>0000 000 o 00 0000 00 00 00000 o 0000 000 c 
JldtdbJldUJUJUJUJldldldldUJUJUJUJUJUJldUJUJUJUJldUJLdldUJUJUJUJt 


■ in cm 
I m st 
9 9 


mm co 40 cm © & st o r-> O' r- O' m © cosdct cm cm cm co c 
SO ® CM CM 9 CM 0 '-^« 0 ' 0 in^C 0 CMCMOCMC 0 cX>tnCM( 
MM 03 -J^O'O^H?J(MonO'h'J 3 JCVIIOtnv 


0000000 cM^mr-r-mmor^r-oo'-H ^ —4 hhh hw inn nn rjfo nn —•■Hcor-mininminr^r- r* r* f- © O' «■*« 

1 TO 40 fO 40 fO (O fO fO 40 CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM >0 fO f»7 (O fQ CM CM CM CM CM CM CM CM CM 


cq imn h cc h 1 


>00000000000000000000000000000000000000000 

1 1 1 1 1 1 1 1 1 l 1 1 1 t l l l 1 l 1 l l 1 l l 1 t l l l 1 1 1 1 I 

ILdUJldldUJUJLdUJldLJUJUJLdUJUJUJUJldUJUJUJldUJldUJUJUJUJUJLJUJUJUJUJldtdldldUJUJUlUJUJUJUJld 


> O OOO OO 000 

I I I I I I I I 


icchhioct 


icynioiocMOvflMnHnui>offlffloioin^inininoHco^?tfHO''Oor)(\inHO'io(j'Oj). 


id id id uj 
cm o CD st 
o 9 9 \0 
nj'ON 


£j)HCMCMC\l<MCVCV<CVCVCV'Oi)OrtHHH^H(MCM(MJ»tf 4 -inintf^^tf 3 ’niOinCM<\»HHa‘CMOOtf^HHHHHHHH 


>0000000000 
XidUJUJUJUJldidUildUlldUl 


ICMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCMCM-H—4-H-H-H-H-H-H-H-H-H-*-*-HCMC 

>00000000000000000 0.0 OOOOOOOOOOOOOOC 


moo 
•-» O' O' 
1 ror> 


cr 9 0 m m 1 
CM cm n IO ^ 


000000c 

UJUJUJUJUJUJUJUJuJUJUJUJUJUJUJUJUJUJUJldUJUJUJUJUiUJUJUJldUJUJUJUJUJuJl 

lOOWjyOOCOinO’®" ‘ * 

- (mo O' cm f- cm r** in in o 
icvinioui®® o —< «h cm 


-Ho-iCMinvOaDCDCDO' -HCM©CD®®'O 3 '»O-» 3 - 4 rCM©IO 0 'f s '-*OO'CM'O'D 
inr^®CT'^(- 4 *H#- 4 ^i*-»cMCMCMCMio» r )»o<MCMCMCMCMCM»o^^®r«.mmmmcMr-P ta r- 


i UJ UJ UJ UJ UJ Id 

• cr m \d -h m cr 

• cm ® m to it 

-h o —< 




r- r- o o' 


CMCMCjCMCMCMCMCMCMCMCMCMCMCM^fOrOfOfOlO^rjlOfOfOfnfOlOKJfOfOmiOlOOrjfOlOmmKlKJrtfOKjrOrOfOfOfOlOlOFOlOrOfO 

ooooocoooooooooooooooooooooooooooooooooooooooooooooooooo 


<t C 9 

.* r* m 

< if mj 


I Id UJ UJ UJ UJ Ul U 1 Ul ti 1 111 UJ »«,i Id UM*Md UMd UJ UJ UJ Id UJ Id Id lli Id Ll) Id UJ Ll> U? Id Id UMi_I Ld Id td UJ UJ UJ MJ UJ UJ Id MJ Ld UJ LlI Ld UJ LU 
m 9 m n cj'CMCMvDcMcrin^f^- in HHfOoonin^ in kj r*r**roo;rincr'inxfo>n:ro®:»-®.^a'CMC'r-;j-inoo'cMCMo 
ino-»=f.d' 0 N ocMC 7 '^ 0 '‘^-»' 00 'CMmr»r^^©o*H^^-inr 0 C 7 '®r^f^f^inooaj\ 0 ND» 0 or w K)f 0 N 0 OO'Ht 0 a-®oof 0 (j‘ 
ocowjjuop HOKtooooHHHwtMNnjj ^ ^ ®®^®®coo'OHHnroj>o®a'ooH(\)c\jc\icjc\jn 3 'inp» 


CM^inmr-r*r-r^r-r^®C‘Cro'^w^iH-^-H^^*^*-«*^*u- 4 ^^»H^«^«H-^^cMCMCMCMCMCMCMCMCM»oio»or>»oK)K , jK)»ofOro»o 


UJUJUJUJUJUJUJUJUJUJUJldUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJUJ 
moooooooooooomomcfO'mmfn' 0 -H«^or‘Cr'mmcM®©-^ 0 'om^mr^>ocM^*Hr>infO£rcfr-or--Hmf^©®vo 
o©©coocoooooc:®in»oc'm r- a- oa in oj nco on oo»oincMinr-©cM»oo!^inr , ~o-HiQO'oo-H<M»or»foin 
1 oooooooooooo®r»>ncM^^r^io»oocM<Mf , - 0 'CT'CJ'ira'r^mmm>or-'dfl , r-r^oo*^-HCMCMCMCMfOfOfr»»o>oio^m 

..*.*... 

oooooooooooo»on 3 -'^r»r^oo' 0 '*- 4 *-««M^— 4 »H^K>»ocrminin'i>vOh-oo'cr^«H»H«H^^^»-«^—>*-<— 

1 1 1 1 l I 1 1 1 1 1 1 t t 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 • 1 1. 

ojcM(M(\jcMc\j(MCM(MCMOj(M(McMc\jcMW(\JWCMCNjwcvicviojcvNCvicvejNnnnnnnnnnnnnnnnnnnnn 

ooocoooooooooeoooooooooooooocoooocoooocoooocoocaooo 

UJUJUJljJldUJUJUJldUJUJUJUJLdUJUJUJLdUJUJldUJUJUJLdUJUJUJUJUJldUJUJUJUJUJtdUJUJUJldUJUJldUJUJUJUJUjUJUJ 
a o o o o o m r** cm cm m © r- cr- <0 3 r- HiocjHOHnC'O^MD^mcMOiMcocMnOvflo-cHojHOj^s-DHjirj^ao 
»- 40 oooo^n©corovor-infit^miTmm»nirvO©C 7 '- 400 f^©cMr-cM^-^'X> 0 '-<m^jr^mmO'»na“>ocMCM»o»o^in®-«© 
i oooooHHHHCMc^ioniriOC'HnioNNo®®o^nn( w Hinooo^ooo» 4 UHCMfOiojtftfiniOinininini/> 0\3 


o o 
X o o 
000 


000 m 

000 —* 

O O © -H 


LJUUdliJU UUUI 


r^cMCMincj'r~r«»-iO' 

- - - cm 9 n < 

O' O' 


X) CO CO >0 M3 1 


OO DOOM 


-H -H -H CM CM CM < 

O C O O O O < 


JUJUJUJUJLdldUJUJUJldUJldUJLJtdUJLJUJUJidldUJLdUJUJUJUJUJUJUJUJidUJldldUlUJUJUJldUJUJUJUJldtdUJUJUJLJUJUJUJUJ 

:5 , in^o®(7'!3'oo'or'3iCMr\onnNojvocMnHM7'in'OMn'OntnocM(J'®in®c®voo'iOCMfNnHHin4 , oo 

© x r- o> 9 :rr»m®f‘~r-<N©®t'*-v£>-e —»o »o o cm ^■tor-*Hr^\£>\DcrcMvOoo®*oocrocM'X>r-ox* r >o^©^® 

isoo*HiOj)0'crC'<rr^f^f^oo'0*HCMto»oiooC'>o®oam«oinif^crcocMNOCM^ , .a-^mco^iocMO'oo^cM^-r-*H-« 




ooooooooooooooooooooc 

UJtdUJUJUildUUJUJUlUJLiUJUlUJUJUJLi UJ UJ UJ 
moooooooj-Lnoor-^oinr-cMOsOinj-cMr-r^xJO^cM 
oooooooofomcMOso o o co m sfMoj vd(^» ® »o m © 
I ooooooooojiowHHooo«NininHC' 0 (MW(V<M 


oooooooooc 


0000 

UJUJUJUJUJtdUJiiJUJUJUJUJUJ 

OlftH *4 ----- 

r* ® in r- 


ld Id Ld UJ Id 
-HO' oinnoiOtOtf Hinoojn 
oooo'inoomo'-HCMoincM 
9 9 OMOOIORICM^ff'lOO'® 


oin -4 
r*» ® in r- 
r- m r- ro 

Nn» omin v 0 tnminwN«Ha' 0 'o® 


>0000000000 

I UJ UJ Ld Id Id UJ 

> -h r- cm in cm o in 


inxc'inoo-^m 

® - 




OOOOOOO’O^a* lf> ® -H ^ CM -H CM CM CM CM CM 


* C> O' 

a • • 

sc © 


UJ UJ UJ UJ 
ITIOOO 

tn 0 in -h 


► ©OOOOOOO©-*-*-*-*—*-h-HW- 4 -h-h«*-h» 4 -*-h-h-H-H-h-«-h-H 
>000000 00 000000000000 000000000000 

UJLdidUJLdldldUJUJUJUJUJldLdUJUJUJUIUJLdUJUJUJUJUJaJUJUJUJUJUJUJ 


wcMcjncyc®r'^Hninvo®fflonin^ininma' 9 cr cr o O' *0 o 

<MCM<MCMCMCM©©®-< hh hh HCNJCJCJ 4-4- st st srmststst&sTIOlOin 


000000000000000000 

LdLdUJUJLdLdUJldldtdUJtdLdldldldUJUJ 

invn^-HinocMOocvminr^cMincMoin 

ooc'Hcvjoinojina-iMMMniMna-in 

K)CMCM*iC' 4 OC 7 '®m-H^-H-HCMCM 3 ’v 0 r^ 


1 ir a- c « 4 ’.« 


oooooooooooooooooooooooooooooooooooooooooooooooooooo 

( 

UtdUJUJUJUJUJUJljJUJLdldl 
l/)-*vCO®lf)\OfflOO' “ ~~ 
ajccfONCxo^xx 
<crcooj'> 4 n©©©©r-f*“® 


0000 

UJ UJ UJ UJ 

1 in O' o 

I 3 -l H(V 

1 cp cr o cm 


^^^^(fjnnnnnnnn.nnnn^' st st st st st st st r 99 st » 99 9999 ^^ininmininininmtntninininminin©© 


245 
















m o cm ovj cu cm cj to m n in tn tn n ^ & 

K o o oo oooooooooo 
CL I I I I I I I « t « I I I I 
UJ N.LlJIiJIJI±J1jJIiJUJUJUJLiJLJIULJLJ 
o m«x)oja 3 a}vOfor-o%o*or'»£jwLnoooooo 

«t OvO^*ooa3f^c7'^ir)«irr-p-<Moooooo 

CL » ^W(M«HtMn 0 »«flO^ftjHHOOOOOO 

a • • ... 

*4 w -4 •< ** p** oooooo 


0-4-4W«4*4-4-4-4*4-4OOO0 

WOOOO oooooooo oo 
CL 

N.UJUJUiUJUJLJUJUJLJUJUJlJlLlLiJ 
ca}{M>)O k ?«o^v)i/)*i(oo > in'Ooooooo 
oo'r-^mnjinHj oo oa r^co^-woooooo 

I OiQ^tflUIOCMS^IOHO^sOOOOOOO 


a'r-r^f*~r-ir)o\i«-*^^a'cD{Njcjoooooo 


oc\iojc\ic\iC\jm»o»nfOfOcf“cf n * ar m rn 

r-000000000000 oooooooo 

CL I I | | | | | | | | | | | | | | » | | | 

‘SUJLJLiiLJUJUiliJLJUJUJLJUlUJLJUUiUJlJUiUi 
® OMNOvOhN^ror*Hion ^ojao^r^^o^ 
rt-c ^ ooaawiovO^ ^ o <o o^o'^foa-r^-r^ 




<^«-#^*-*«--*^oooo oooooooo 
v/ioooooooooooooooooooo 
a. 

'VuJULJUJUJLJUJaJUJiiJUJU UJUJUJLJLJUJLJUJ 
®cocj'^4-'Cini/)<\4r-<M»nu^r^^^ojr*r^ocw 
*-»cr*r«-c\jc\jx^ , c\iFOccr s -or«*ooO'»nvOw<vicLO' 
l w co uj m o ^ vuru^coui—< odco—« nr^oar-r- 




toroioforororymropotofoniontoroiotoio 

oooooooooooooooooooo 

-i lil ;^i iij y i.i qj u y UJ UJ 'U UJ U 1 Ui Uf Ui UJ UJ 

«t m O' r- cm co a* «-<c 7 'r)a'ro*«tintnr , »inomP“P* 
j?r**cofOcrvocoND^cjQ 3 r*a'r*-r , ^cgojrocooo 
«-< 4C'c\inn»otf)r'CDO'ocM(Mnf r )»tf)43^r*h* 


CO 

o 

=t 

eg 

II 


O' 

O' 


m & ir;ycririr^r. 3 -mtnir)intn»ntfitnininin 


niOf)(OK)K)»on»or)(OioroiO(Oio»onroio 

oooooooooooooooooooo 


LUUJUJUJUJbJUiUJUJUJLJUJ UiUJbJUJUiiiJtiJUJ 
ccc\jK3-^K><\j»Of^-H<M<M»/)r»io»oi^f^r*f^r-r^ 
O io/i c 7 co^f^N oc cMCMinimnimnm 
t <or-r-r-r*a3ooo'0*0'oooooooooo 

..*. *•••• 


~4 -4 eg eg <\jcgcgc\jcgc\j<Mc\i 

l I l l l l l l i i i l 


• ionnioioioioioioiO(onfOioioioioio»oio 

3 - oooooooooooooooooooo 

O' 

O' LiliiLJUitiiUiLJLiiLLiLUUJtiJliJLJUiUlliJUIUJtjJ 

flrnhoginoj(Mcina)o/)irnMj'0''0'0 
II *-<»ocv»OK> 3 ' 0 '<NjKi 4 -tr)sor-r^r»coo' 0 -^»o»o 

I r^cccOcccccoO'O'O'O'O'O'O'O'O'O'OOOO 


— -4—.,-*-4-4—.-4~<-4-4 -,-«-4_og<\jegcg 


I I I I I I I I I I I 


I I I I I I 


10 'OlOlO»OlOiOIOlOiOOfO»0(OK)lOIOIOiOiOlO 

• OOOOOOOOOOOOOOOOOOOO 

r- 

UUUUUUUUUUUUUUUUUJUUU 

Ovoco-^<o<oc'r^<\*r^ior- <n <r cj-flvotnn 
X K>0f^o««cgi0O4*r , *<Mf»h*0‘0'j*»nor^0'0* 
u ofouivoo-or-cccoxo'o'j'c'croooooo 

< O ••.*••••••••.*•*•♦•• 

x ’OioKjKjioioionioiOn'O'ni^j^^^J^ 

I t I I III I I I I I I l • I I I l I 

m cgcgcgcgogogogmKiKiron ntnmmmmtnm 

f- oooooooooooooooooooo 

<N 

• t^uJuJbJUJLJuJLJliJLJbJUJUbJliJbJUbJUJLJ 

r*- oooooo'or s “CO(J'-3‘ oh oogojoion 

eg <txocaca;eGoc\j»nccajcgtOsO'Oao<MOXOo 
m oHHHHHcv/'flcoHOjcvwWWionrt^g- 

a. •••♦*••••••••••••••• 

11 n& O -C'OOI s *C'* 4 - 4 - 4-«*4 -«-«-h- 4 * 44 -i* 4*4 


UJ 

X -*-4-4-<-40000000»4-4 

•-* OOOOOOOOOOOOOO 

»- I I 

UJUJUJUJUJI&JLJLiJUJUlUJLJ U UJ 
CQO'gjcja'oio^iniocgocj' oooooooo 
m o i/i n o o' eo »o r*- O' 3* r- a* o in o o o o o o o 

in I ^WN*»^0*tfl®«flO^NrtHOOOOOO 

H CL ••••••••*••••••••••• 

-4-*-*^-,r~ircgojc\j-»-4 ^croooooo 
II 


* 

o 

o 

-> 

03 


-4-*-4-4-400000-4-4 -4-4-40*4*400 

COOOOOOOOOOOoooooooo 

I I I I I II 

UJLlliUiJ'alLlUIUJlUlilUHii ui y UJ UI Ui UI UI UJ 
mO' flCOOJlfiOin 0/123 0 CCcf OinOOL/I^D 

►4in»oa3«o-4oin»o*4fOiOinor*“ininooOvo 

CL *•••••••••••••••♦••• 

-4-^-«*4*4»ncsi-4*-4*-»r»vo r-r**o'«H^co-4*< 


it 


>0000000000000000000 


O UJlLlUJUJUJUJUiUJUJUIUJUJUJUJliJUJUJUJUiUJ 

z i/iojc yfloo^otvin-tJO 1 ^-crr-cvojfoo'o 

»-* avCoj-mf'*»oco-.n*4tf>o-40'0'c\j*4Gajg3r“ 

< X ... * 4 4 • 4 . 4 • 4 t t 

uj oosONCvOOvOi^J^r^r-^r^r^r^r^mocooD 


246 















f'EAUlf'ifa = 0089 BLOCK = 155 TIKE = 327.273 8 ACH 7.3 PT = 9<Ji«.999 TT = 2400.1 PAGE 



V 

X 


CVi 0 JCVl<M<NJ(\}<\J<M<M<\i<NJt\JC 4 CslCgOJ<MCJf\J<VJ<MC\JCMtNJ<\JCU<MCV<\JCaCj<M<NJ<VJ<\|CVCVl<\J<VJCV<MCVJCJC\MOIO»O»Oin»OiO»OiO»O»O»O 

o Cj ooooooooooo oooooo oooooooooooooooooooooooo ooooooooooooo 


i i i i i i i i • i i l i I i f l i i i i ( l i i i l i I i i i • t l I i l I i i i l i i l i i i i i t i i i i 

UJ JUiJUUULjLJUIJLJU LJ UUiLJLJUJLJUJIUJUJULJULJUJLJUJLJUJUiiULJUJLJUiLIUUJUJtjJLJLJUJULJUJLJUJUUJLJLJUt 
© £ o © -k « h csjuir^coinroj/ivocrf-^cvi-^ o <a o k> 10 ot^iorya&royor^ror*- o o 

> £■ —'O'® n cf—— ^-»sor“ 0 'co-»irN 04 'o — \oinor-»ooo'csM^\o—< 4 - 


m a m in st m *■ m in in m m in ^inmN 3 in.»-»’*oioc\jc\j<\i<\i* 4 c\j<\j<\j<\jcsic\j 04 <MC\j<Vi<\j-«-«*H»-»<«Mr->oin.^»ocvjosfFo. 3 ’ioio:*- 


Ul 

u 


n n nionnio nn niofomoioioion io fomonn Kj lomon nmoioionioio niojon ion fnnnnio nnn mion mo 

o © OOOO OOOOOOOOOOOOO OOOOOO OOOOOOOOOOOOOOOOOO OOOOOOOOOOOOO 

t t I I » I I f I t I I I I i I t I 1 I I I I I I t I I » I I I I f I I I I I I I I I I I • I I t I I « I I I I 


uj U-l LJUJLiiLd UJ LJ LJ LJ UJ LI U UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ Id UJ UJUlUJLJldLJUJUJUJUJUJUjLJUJUJUJUJUJUJUJUJUJUJUJLJUJUJlAJLJuJUJ 
-trO'Cj c- ~ or)jinmr)^ova»oinco(y'Ln^inr‘Oooc^^iooinxor-'0-^OJ'cocr'sOfOC'a'or«-0'inr-oinino-«vor«-c\j 
C\J>iJLTC\jm^OC\J*OOJO N TO-^(^jCSJ^O-*vOO«CM«-«r^*Hm , n^CO^LT\ 2 m'£)Cr'OJO*Q^'n r > 0 '®NOs 0 C'vO f O'aLOr^^CfLTvU''O 0 ' 


ov 05 ’>o»oinor-r‘Oo-^-Hunin^<oc'^o«-#oor^cocoor**-o s fOK)^rorn^mir) 3 'a‘j-j*^'roc\i-H-^- 4 ooo'a'oocr' 0 'a' 


cNjcviwojcvicvjioojojforotOfoioioioiowioioioiowcviCMcycvoicvifOfnioioioiorofOioiofominfOfomKKoniocvcNjniooacNjcw 


^ *+ *^^CVCV C\J CVJCUCStCUOJCMCMOJCUCVICMCNJ Od <\l OJ CM CM CM CMCM<\JCVJCMCMC\|<MCMCMCMCVJCVCVJCMC\ICMCM ^C\ICVICM<\J<VC\J<MC\JC\JC\ICVJ(\I 
o IP ooooooooooooooooooooooo OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

o LdUJUJWUJLu’tiJtdliJUJlJUJLJbJtiJUlUJLJUJldUJtjJliJldUJLJldUlUJUJlJUJUJUJtiJltJlJJliJUJldLdUJUJLJUJtiJLJLJtiJLJlUliJtdliJliJ^ 
< o cm ^ ~ xoa'nv£)ooro<oo 3 -r s -r-^'inr-mc\ir^cor-cg»^inojvfloo^-r~C 7 '»o<\iC'wo^rg 3 --^insDC'C 7 'a'mo^- 4 ^ 

c i/)r , o*^ONQ- 4 ^ 0 'nj'j 3 -^cr«^sOo*« 4 ^>oo'm®t r )inr*'*^^cacMiriooo<vjc>r , -C'o*^cyo'mr“CJ'c> 4 mir>^ 0 \Dr^O'o^^ 
o a->in*-<o'o- 4 c\jc\j<\iFO^ ^•mu'>minvO'or-cococoo'*^^c\jcMCMio»oroioro»oio^-min'Or , *r-r fc r fc cococoa'o'a'ircr crc'ooo 


ccc oc^o v ^^^i^^*H* 4 ^*H^^«-t«-«^^^«^^^cyj<vjcora(ycMCvicu€sjcj<MCM<vic\i<\jM cmcsj <M<\jCM<\icMc\jc\jCMc\jcMCMc\jromK) 


e> 

c 

tr 

a 

a 


-*-‘*ooo-»o-«-H-tooo^<\joooO’-««\io**^ooooo-H-*-«©oo©oo-*o-*-«oooooo-*om-*oo-H-* 

ooooooooooooooooooo oooooooooooooooooooooooo ooooooooooooo 
t lilt I III II I I I I I 

'aJl^uJliJUiUJUJailiJUiUiUJIUjLJUiUJUJUJUJliJUiUiliJiAiUJliJUJUiUJliJUJUiliiUiUiUJUJlAJUIUIliJliJUiUJUiUJUJtiJlAiUJWUJliJUJUJUJ 
>or*m^>too'sDin^r)oct-<jj*<\jmo^cr*Hf , »inmr , “Ocrvomocor s »GoaD»o(r‘r-^it<\ir“inciin*Ha“io^w^cg^io»o«\jK>-« q 
m , uow4£)ND-^r*“ii'3-©*Hcr c\ic\ioa3oinr~>£CT'<X)'£)co 'oinHc.fO(\jn©f*»Hjfinnff'nMj>© cor^\nco:*o , '<MU>'£>c>-<Mr , -m o 
^•TJ»owmio- 3 ’»o^)r s «cMa-o^-\or-* r i»oa*o«- 4 ^cMincr-<<oinoun^o'»oom(OOiKi«Hr^t^a'^in<M^)»n^^o\ocsi 4 , - 3 -ino ’0 

®-Hinoo.sr-^K>-«®^^'ir)moof**ircjinfo i -<ff k in*H-<»otn^- 4 jrcsi\OK)w^fo^ - coNO-^-«-^GDh*inc 4 ^nK>ca-^»M%o-H-H\or>Q 


o o oooooooooooooooooooooooooooooo oo o OOOOOOOO OOOOOO OOOOOOO *3 


UJ uJUJUiUiUJLLrUJUJUJUJUJUJUJLJUJUIUJUJUJ UJUIUlUJUJUJUJUJUJUJUJUJtiJUJUJUJUJliJUJlLJUJUJUJ UJUJUJUJIjJUJUJLiJUJUJU/UJUJ Hi 
o-*ncy;o<DHi\io^ooc\iif)\ 05 ’^^^ ©j'tMioroioBNO^h-cMvo^iv/inr* (r.o (\i®\oooajowK)Hja'tf 3 , r‘<\iwioa' 

ooo^ — (Mcv«M<\i^3-in>cx‘'OsDr^cocoooocM^^tnin»of^r“f*“f^®coc7'0(\t»n>o>ONO'Ococro^«Mjfis-itit'Oa‘fOin®03 




247 


3 . 0 WE OX 2 . 9 S 2 e -03 +.HHE-03 








-y w ^ r* to w <\j sO <vj 


oc. u in jj 
Ztruio: 

iruotroi 


J *-*CD < CO Ul 
IU 3 XK 1 ') 
U o o o o z: 

U.UOHUM 


o « - 3 - oa 

o m r- r- >0 
o »o C\i cc vC <x> 


.U.UUU.UU.U.U-U-U_UU_U.U_ 
XQCHSffiOCOCOOmOOaKDISP 
J J JJJ JJJ-IJJJ JJJ 


» •oo^yojrvxmr-r^O'O^cg 
• in • a • *tf5co • r~ zt • o »o vn 
i«nyoooNM)'«CNncirw 


222Z22Z22 


3 ooioms^-'-* 


: uj -j < 

c o ox 

JDCOJO 

- IX O Uj z> 
(HU.KOU 
Jtfl <UJ< 

> Jtx> 
J -I ♦- o o 
C < « U V) J 
■ >- > j <t y 
)0«1<U3 

- o o x u. 


248 




























































Reading 90 


t = 197.22 sec. 


248 





























<'0'»0 ’U'C'' « H? rT" lr « 41.- T,1 ot a '[ < 




4oKttr>{irr94iparAA«ioo!Mn«o#Mrci<i3 a irtMAiinv o^t^c 343 


■v -c "vi c'vir O'v^ ^ 'v ►• ■« r» e » « nt o trru -* an —• ru 10 -* m «■* * 




r ni f»>c 45 — ® c- ^ir » 3 «r— -*r c n ►« n® c 5 c 3 » m o - < ► ®« i^c. c ir 

^ *r «*» onk — =»» —* ir •-- <5 q -o^ c tr.*- 9 \r> -c \r> if> x> c if* -© f- \n *- 

»- — « itm a. tr fva«r 'v n 3 a r- 3 fw k n»*i r^/VK)h'fw*^t»M»^KftiKih.AjK'Ki\iKt^rv - 'Nfv 

r\! -* *v - f\i ^ «\» —• !V** <yt ru— r« >« n»'« ru •»* r\t — ■v — ru — m -< rw —• m « tv-* ?v—* 

C -t -o O « a 0®P‘0N4>0-'V O® — om • O •*» O 4>IP 0 9;00««V0» a o^^otMmoiruoocc^oir « or*^ ? own* 

cr *f r c f« a: o— it-k ► o a a. ^ rv> c < »>:►■ r.c « a irr c - ® ki <*• «- r ® e ^ c r~ 

■C — *V **> rot 3 o « a ♦«*•*» o - « » t--4» ® tft iak o a «r » > » « a <r r\ « a 

o • • • • • • • • • ♦ •• • • • • • • •• • •• • • • • • • •■ • • • •• •• • • 

t- *v <c —• to fv 4> *■* S' ^ 3 —*k\ ®,**» r-pn ♦w.«v v»'v j m 5»#v tr»f>t jnoi fv a <v a f%i 

r - n.— -- o o « ►- r» *•' ir ** ir» in : ir «r* ar ir 

tr o a a a a tr a a a a. a a a a a a a a 

;>COOO OOC 'OO 0 00 0 0 0.0 CO 

V •> KK. K »- (• K ♦- •- K K »- *- 

rtcJowoomooniPinco^tr tt)tp ir mtr it « *n»> ainlir n oo *» tr> «r* :r o c- «iAtr « in to «> tftir a*«HBJtnin«i/>V'<oirur 
_• r *r z* — »- r — — z: <r nc z. — — z am rv«z m ai z> z» < z.r*. a*z:o-cz> — *-za ir ir zrr do =j z> .z <r « r a e 

; * • i • • i • «2 • • i • • a. • *i ■ • x •, «a • • i ••a. •••i • * a • • i • • a • •» a *a • • a • • a • • 

e ®)o^r*o« , a?oooooc? o o ^ o 9,9 o inir o JTin o -t o r- O f-- Z5r^T^o*-~*-o«aDoaa o o o orvjtv 

^ ^ c -o o ec *_> sr tr ttr tr t; r r c r r u ir r cir« , ctf'»furv , vimfLrtf‘oirific«rrorircrjrc-r^t’*< 


ORIGINAU PAGE IS 
OF POOR QUALTTYi 





























ro* 0 l' 9 TO» 0 40 Si •» 

tii.bIS iTuQ •iVti.ht til) ),!«., 



— <o 


iP X> 
S j- 
<? O' 


r- a h » 

C r\> 3 ft! 


tn s> 

* - ir 

cr* <*• 


y> i/> 
ir x> 
T T 


r* — 

^ r># 

3 (M 




33 TO <JD X> 


IV fv 

a cr 




•v iv rw i\i 






r *izr 


— IV 


3 3 O- O 3 IT O £ J 


rt a y»» 

<r cr cr k> cr —- <r a 

io -3 ir miP • ? 

»*\ **> *> ir 


cr a 

<r> 


n x * x — x at x cr x x x — 

r cr jt c*o a - 

iv Kir k^ 3 rro r X 3 x x r~ •* x r^ x 

-• At «* *1 ~~ ftl A» IV ^1 



it o5<r » «tfuruiKtu)K>«>tfi^>M-4 

—> r rNwinr-acr-ff^*-^^*-© <r 

«® 3 O » 3 7 N «l- 9 ?•- X X 

• X • *Jl • »N • »M • "O ••»_ • - 
KVOXXOXXOc0«O«5®*-'XX — X«X 
X O X -C l_- X X 2®<T2(C<£^«-ClkCC 


252 










0 £»c r.M' - . ■ uni ■ k 2 rii'f x '40 r.l pt * fl x <>09?,^ »*BE 



OBIGINAII'PSBS® 
OF POOR QUAlXT^l 


=s t r.r''irnm«Mv.Kin«r^ft.wir»*inirK'rr-r'r.rr«i»«rrir. wr'^wwrwmK'r, mmnwr.i^rir 

»— =»ooc:ooo-»cocooooo 3 ooooo»ooooooooc»o=>ooooooooo 3 oo 03 c 

o- •iaii»iiiiiiiiiiiiiiiiii»iii*ftiiiaiaiaii«iiti«iii 

"v. AlOJli:i&,'>iJtUJJklU>UiWU«1iJ^iUitiJiiJUaJUIUiuJUJIiJUiUlliWUfliJUIU)UlMiUIUul«UuJU)ttikl4JUilUUlU)aJiAt 

«l c c c, c cc t k, ^ <i-- c » kut. c fvica^Mrirca or-<x.trKi*'%r\taot'-r-r-»-krir\otf-'a:^#Mo 1 itn— *-3 — ^ 3 c ^ 

- woo oi? o « 3 ® ® rv ^ ® m ff a®m^»ff^* 9 ^r^K»oo'nfffu®N^Nff 

■ c c c c c c c — — n* — — ff- o — *v.cc — a o- n. fv »v tr 

A- .... «.•••••••.•.■•• 

c c c c c cck ^ 3 r a oirrMWin ^ ** —■ — — - — — — — — — rv —.— — — — — 


c c c< 

: h. bh-Ubh! I 


u." 6 l> it- k. 1 Kl U7 I 


• o-w^®^^^ff' 3 crf\/N^hinfW'»«<»ffecffrt®ffinftnr 4 fffMg 33 c®ff-(n«*MfMfwf\jin^ft«J 3 i'^ 
ct*>wffK:/cwcrcirtf'C 33 «Nr«Mrcfw»eir<cwKiiflrcK»(t-«ffffK«-ff-ha 3 ^ 

o 3 o ry r* sq 3a/irv^p'«ff30N^»x^«3ff3in/i^r'o*4,-<iriui/iK 


\ ?V \ W ^ M 


v«nm« -c^ — — — — — *n a »n 9 9 r*~«> x < 


c C ff ff — 9- i 


< ?3 —>rrK , r!«n^K>^r.A:fVM(W(v.A.'«viv«vr.inr 'm rw iv nt ^ 1*1 m n vn mn ir r. a n*rtr»n»*i*rKvr'Kv**>ir K'K'K’ 

>- '5 - - “ - o .0 pooc 000000 o c 000000000000000 o oooooooooooooooootr ? o 


^ 'll xl 4J x‘ |1) X x 1 tii X 1 JL) UJ <xl XJ UJ Xi UJ Ik 1 tu x iJ Ui Ik' 4J UJ li. 4J 4J 4j iii 4J xj uJ xJ ® gU jj iU It/ ■!> x> X jJ UJ ® <U ii 4j Uj \MJ itl jJ Uj gj 

0 -t * cr k «■« accvcr— —canc*^*r,t r ^^off.« i ,^«tr^ff-ff»ff^ir)(r«.cririr(vrwir— <c-cr >3 

C. N »v ffl ff O >« 3 O « ff 3 o ff 3 —JMn^«OrOff!>iCCO>nir 

#c «. u a «v c rvR.a' 3 r>c 3 ifAxxc-^-Mr l »»‘«-i»'c.--coKa-.«a,hr*a^r:f'-inK.Ktr 1 ciraarnPtf , 'ac 

**-••••••••••••••••••••••••••••••••••••••••••••••••.•*••••■• 

»“ n — - rc^aarv\rw(v* < a — — — — — — — — — ® ** *> — — — — — c 3 A/^ - — — — cr — — —— — — — r\. — — - --— 



. iv *v n. fv <v n. «y *v m» * 


x 1 Vt. x UJ x< u/ u.i u.‘ a! u.' UJ u; U/ ® 

c o t*- zs *r * fr, x cr it k- r- — a 

^ ^ jr — — 43 —< 7 -—• 



«x - r-t-r-r'X<ycro 


UJU/UJX' tUttix'lt/UMt) 
— r- < r . c n, k c r*-- 
—• x> » rv X —00 

< c c — — — —•iN.n.K’ 



•r t* ■** •*) r'. ■* •* •*“ tr afi tr- w p*\ k. k> an •*- •*. in tr **-, •*> ■ 


u/iuuj(t;iuiiiuujiuuiuJu :| ^uiiittitt/utuiyixix ! utuiMU/u^wtLi 
or^rxc.xu-yKic k q c *v a k o if e n n c i\< o r- ru a o 

x*'-^-oo-o*nor^r - i w, '* K - o o — *^ ;q or.-ur^D'is « ® 
< 4 mb r — rv fv f\. rv k r ir ^ p ^ k ^ 


— — — — — n»n.ni«V!n.n<<v*^^‘^. =* w 


— — — rwrwrw<M«\»'wrvryryr>if>arvfvo rf rwrMryfyryrvjr^'ViM(ym(yiMmfyryrvryruryr%jrurvjrv.'\» 

occcccocccccc cccocccccocccccccccc c cccccccccc 


OJ to- OCOOCOOOO«WNOMr® 3 ffq«Wffni 3 ff®-olPfVKOOniKJ 3 N*«l»*nia-*q««>NB<»o-l\l'/« 
£ t c cc c ccoccctrk-ai-cccyaa^ir*—KX©o«.»'-o*-i\*«.rwa— r'k-au.<r-r-orvxef\,<r©a©4X 
# -_ v > “ 0 c- c <r. ^ 3 KNffxffa«s®o®«»ffffff? 00 — — r\j 




n. rv *v a. n. nr n, n» ni tv n.tvrvfvrv'v-v#k*v*>.tv'v*.rvn/fvrv*v/st*k<*\;r\.ruivrvfvrvj*\ 1 f\jrv/f\,*vfvrvnjr\.*vfv#vfv*v 

r C O OOOOOCOOC OOCOOOOOOOOOOOOOOOOOOCiOOOOOOOOC cooooc: o c 


waja. ; I^UJUJ*Ji*iU;UJUJ*J«tJUJ*kJUi^/»JU/u,»*j*tj»»JUJ»JuJ«*;ktJ»k/fcU;*JitJl 4 JuJkU»t>U*UJu;UJ;*/i 4 JuJlLJuiU.uiu/»*Jt*'»t* 

— Mr^»vcr-cc<?rcM - »v x — «c — ir ir — j»**-«a<rirow'c-»-irK*ir-4>nj'«.q?occ*nan.e~'iro 

* T —• — ^ — 3C c- -v - <! <V t ^ JfO®ffilVrV3^*^3/' « m « « « « Kl O 

c — - —- — — •vftn;»':3qirif4:i»‘Ccyf'?3ff-»»ufirtcir<PK'3iriO'Cr'r‘N(ta o ao — — — — — fv 


»rn nw«3 q q ir tr»r irrriry'rirtrirc < x < •* -c < 


y\ , \"vyrv\fV^'V!>ii>i*VM'vy/wiv'vrv/vi'vr\iyfvi\/(Vfy»»M»wr»n^n^* , '«n*'rtKi'nn» 0 'O*»>Kiiow*ort , n 


k. It It ub. u It It kkk k- It- ttk U. k tth.ki k, It; It It lx U/b.'kMul^lLk.k.k.b'luit.k It k it: to.' bf fc' i*- U. U. U U. tt U.' 
r* r ■3 ^'r-*"^-'*»r' f v<ff 4 r*--x , »/'o»^*tnnr^ 4 >'yir»^'niri^>^-ar\j»*®j , » — Ki\i'WN.y»<JiPNx/'qirtrq 
>* _ -■ s c c x c — ^ tr — » < c^s^c'krw^q^oifioKiiiv®^-ijxxo®— rw«a o — m ^ «n 9 

x> 30000 c.-— — -^100003000 oo^o—• — — 

1 -r — x--— — —• — 


— - - fvcwn/fv?vrvni<vmtfvnn;n.'n 4 nmn.'nj 4 \}fin:fvn l .rwmn*mfVAj<v<vntfe«i«ynnifVfvfvmfVfvntf\in<v:n.njnirvn<m 



kL- a.®x' t) U/ x ® xl U> U.' U It' It/ x X x' k k X «t/iUli/ii/itMuxllt<UltjUJttJlklttllklttJUlK. , lk i <UU/WUl<X)UJIt><lluiuJxiitiit)UJ JtS x.uJ 

x (Mr c <vi c 3 < r- a ► c ■c^'vxr'xo-xa v ® m — ^ y 3 *-crw-if'»-cff-qc-<rf'»rir--K'CNc x — — — —— —<- 


^ v cr —»*y 3 \* o o (V M ir o o qffr«'fv«ffff'v®rf'ff k> q i^. « ® ^ n -*.ff m ® v> »vi « q ®>«-r«-®tr'ycrx»i/»*n^iir»j^^*-* 
i, ► rqcr-KifCff^o h ► ► ► * c etc - iv q ^ c iv c 'fVrvaivc^irKic cc-cr* ^ ^ < -c < u ir ir^ ririr ir c 


a rv ? - n, »i a' mv ft m *v ^ ^ mv ^ ^ »r.r i»m<i q q 3 ? q q 3 * # 'kr*^f*sK^n»v#vnrv a m M\rv rv /\j rv rv rv iV' 'v. 



k k k. k k k k ktkk k k l> k‘ fe.'.fe «t k.‘ tx %l k. h. tk/.U.' kJ •». UJ fc. *k' fc. k k k It k k' k k k k h k k-' k.' k 

2 c. ot* fooo —<?• 4 ) o'<v ^ M /1 O o ^ C /v c inv^r- oitno- 

c c c re c c o 1 ff c « 9 a tr — *n k> — «fc ® c f*ct 9- irx.ry®^c- q^kn(c^»Mfiir®o , *vi’"* 4 M^» >c rv®-K<®-t» 
» - c o 00 o - — — — —»-o — —o- o cy -<v rvirift o-yro ^*«iqNvq'Oivi*o-»-iKiwq a -< 

. 0 7-0 3 C r. ^ ^ q X ® --ff ff ff ff ff - - - «riv VV/IO^KN^^KIIV^ — 




U U % k. It k U k b kkk k k k k It (t It 

cc — /> ox j* x iff o— 

a r o. tr<rou"X< rvcr-r-cirr-cn.- 

<»<y , xo^»ir'^ixjxx>^»*'®®®<y^'eroo 



rv — ox) «^n — off 1 4 *-•[—• ® —•rumm^'O in® 
q ft? rv Ki - - ^- rVN^k'M'* 
o — -^rv qm« xMuooivq ^tn«n «k 



/iKixxxff — oif ffff m 
53 — — — x -03 
N N « ff 3 IV« « £ C X X 


£^^w) M ^«i^^i»ii«^i«!f(riK»Foqqqqqq qqqqqqqq aq.qi/iifiTifiriPiP/'K'f^in/iirxxx £ x exx 


253 















































PE*ri'i<! ■ "»«( “u"C< « -1* f T ^ >C- »,i n « If a +<'■)?,> n*r.f 




*’»»«*• S.- ■€ iT 3 Wl'- D G W C O 





— ^ tf tr i a 4 . a «> r s ^ k 





x- .r.-o -*></' .r ^ J M *n « fV Aj 


_■; •*■ xj U.- Vki Xi X.' vx.’ U. aJ UJ xj vsi 

■*. — c- a •*■■ — «rirN«rc.ir^^ 

- ?* c ? f ITXXK ► 


-r simrjrir'/rirrirr 




tCCCCGCCCCOCC 
M « k k tt^UttUUlLXliii 



/ r s s r S' s ■f' m s s> s s 


a **. rv *v^\ fvrvA.rw.fv'v 


.; ~ . O y i G O D c o o o 

W- .*.. -xJ *.> ix.* <*.* «l 4. aj kl u. uu 



X X X XXX <XX<CXIXX< 




ORIGINAL PAGE IS 
OE POOR fiUALTTYI 




h u u u. u w t*. u. 


c ■*’ — x -cc Ewin^ooccoo 
• r «.♦ vT , -*-*^oaooo 





4J X u: 4 ) : iJ W> ii.’ ui UJ UJ U kl ill It; 

*. j- c c - c c ir o o o = c r» 
s O X> O 1 M)OKMT^O» 

• r: c* * a x c ? c iv 1 it a »>• r *v 


- /*r i 0“**^-c**or 


i* ak.k.U.l*U.U.I*l» kk. b. •*. 

a ^vr—<r<*—a^o rv-cixx 

-* T C -• 'V J 3 I 3 o » 1*1 / ® ® 




254 


























'Mctmt, • f'j^o f>inc* * a 2 f» i >)»,?<:» »*(.* /,* i»r » •**•*■,if"? t> * p*rt 





M. ta U' ta ta fe ta U k U fe ta ta u. ta ta' ta ta; ta' ta ta! ta- ta' ta> fej ta; taJ tai ta/ ta. 1 ta ta ta ta. fe fe ta UJ ta' UJ ta> ta' U- ta' W fe ta ta ta fe ta 


-r ^ c ??/ar^o-'rc^x'VN-*.o»N-j'!/>^ininaO'-o-ooifN«iriv3iV»«t»f , -f<v'Vc«j'«^ 

t_7 -3 3 t/> i/> -C 4) .C 0 9 3 3 3 

-1 ••• • • » ... • ... . 


rr>. •r>nK'» r K’KKK<ir.K'K. 



X* x UJ UJ li. 1 1^' i. a 1 X' dJ >lj U. 1 <!.' <ii >i> U W AJ <At U.‘ Ibl ID W UJ U/ >l< tkMil ttl «.’ Ikj U! <*> <U U A) U lU Ul iU «M4) Al Ui Ui <>i tii <i: Ui «U oi 

*v h- r*. 4 — -4 c it - r a <- c « ^ c iNi ^ c o — c a rfw ^ c ^ r< k 3 xiMr*Wf--ce Kuro o- a. 

rO 3 17 3 3 iT -C 3 C — - O 3 (V 3 3 3 *»<Wi00<;in(n3*0F0/M^«-*-Oin»**C«l0N<V'W'«'**^0« 


ta a MV ^ 3 3 3 If ir If « 3 ta <»ir33 3 3q«l»‘K'lflni«Kl>«)rKli» , ?rKIMVAl----p--'"'CC C C €7 

u ••••*• • ... 

naft^afVfV'V^fV^ft^^l'jMMfV^MIViAlMMfVfV.MViaaMVMV^fVilViftlAIMVlAiaftJfVIV.flMVi— -* 


r\i *v rv «v I 


I \ 'V \ niMMIfftl rvnffWnf'V'V^MUftKVfV'VI'VI'VtVl^rviMfVHW'VnfMrv'VMIXlMrwnjruiv 

r r rrc cccecccooc r. o o c c core c ocococcccccccccc 


c fe u ta ta ta fe fe fe fe fe fe fe fe w fe ta- ta ta> ta- ta taJ ta ta’.fe.' ta 1*5 ta? ta tafe feta tata ta ta> ta ta> ta ta- ta'. ta ta ta ta ta ta- ta 1 ta ta‘ ta 

<x v m ® ff- fvni'- - 3 i 3 *rK^ir®»niiooN(fwo«^Kv«o«rtr‘®®f>iif>®*<®ip®®»-* 3 ^^»»*‘®'<iv«M 
a K t - CCtf'iTitC 3 ^horC-‘(V|IUrc»CO-aMl»^ 33 lf'rir'CMftt 3 

o Ifl /l O ^■'V !\ 3 3i/>«OX>-<-«M^333 lA 1/1 /» IP iV ® K K B ® 

u «•••••••••#•■••*••••••••••*•••••••••••••••••*•••«•• 

© cT O' o v .^.^ v .^. v 4 v 4 ^ M ^^'urvMMMfXnini'M?U'WiVf\l<\|(VIVjrw^l(U'V<V. < MnffVMAIM < M'>ini >1 <VI !M *VI rv fVI «\l 


C* 



»- C C C - - C - CxxCCCOCv-^vOCCC 


■ • • • 

aJ !*j XU ta) ta oJta(taJUJfeJtajtaUJta)taJUJtaltafU/talfe>taiai 

—■ q a, c < (t irKiro 3 o<co 3 MVKt 3 M^ 

•'rMrtf-ra' civ,cf\j<crccff*K ^3 c tc 



ItlkiUlLlul III !il ttl U U kl tataUJtaltaitUxiUJ 


ti»'i^c<«(Co 3 o <■ cr 

c^ 7 »«inK«^na«^irNO (7 « « -u o 
c < rv - r- o h iv e- cMA^ 03 inr«hc 


a - -Kc-^OfVfe cr 4 " — a ta 3 ^«^r,--K*-3fv**fw?i>cir«: — 3 •*> rv o- r\j rv rv c — ir « «c 3 — c 



ta ta ta ta ta’ ta' v * ta ta- ta ta. m. fe ta' ta> ta! ta- ta' ta tai ta- ta’ ta ta> ta -ta ta- ta' ta ta ta- ta ta ta fe ta' ta ta : ta ta. ta ta ta ta- ta ta ta ta ta ta 

o -* *\* »- o x? '- r~ — o C 7 - -* © —• — /> w 3 ® * r -* ® in< 70 -in»-*nio*^®^ 3 «-*-fvi»^ 

33 ^\ir 3 ^KK. i 3 <va^--K*-fV.h< 3 Kfv®^a:o- 3 -^^ 4 oca 4 K'taif. ••rio-ecMVi - c. a « « 
ctoo^^iy-Via'? ^ it o -o rv© oofkq^m!n«N^''r-» 3 Cfv*’«-o«o®oo*«M 7 3 3 3 « (M^irto « 


3 3 3 3 3 3 3 333333 3 3lf>/l^/l3'rf'VI|fUntninifl|fnf!0«««0®««®^NNSKN^f«-N®ClCC 


255 

















CALCl*L*Tl r O THRUST 


DRIGINAI 1 PAGE 13 
OF, POOR QUALTHI 


v O O C* « 


4 ft> O +~ 0i 
J — « / X 
K 4 (M. «L 
X O 4> «> X 
4 . 0 : a a , 


a or * « 


► »- L 
» OO m 
f •- tft 


h; a c 
«. a. a 


«? 

7 * 
« n 
»v>« 
^ wlvU 
c »■ a a 
2 <X CL Q. C 

^ -I J* 


ft. • • 

> oc 

► o a. a. 


i x 


oc t 

OOOrtIM 

o c c » ► 


L « • 

O • • 


I 99 • • 

K « • • 

I • U • 

• » • 


tXL ft. C IC * 

«* •« 40 00 *- 

• 2* - -J -3 O 

jnc « a ft 


*c « \r — 


3 ft. 4 u. 

*- MlU 

T « UO 


<n u 
1 ft, «►< 
- J UJ H 
rw c* it 
u^o / 
-* t Q — 
> X (X V 


eft? c «tr»» 

3 9 J in 9 /: f 


U 4 CU 4 U' 


I • 
ft ft ft ft 

SD J t 


• • • • 4 J 4 > 

ir tr- it »r * c. 
r- o -o ® tn 
tV *r> ift fv 


- n. +; «•. •- 


x Juc jar 

Z> Z' 3 -- 

ttwauo 


X *- MW 

1 • o 
►* 30 u 
<r *- 

1 X ft*- 

^ »* H« 
Ml 03 

a a 

*- ftJ Cft X 


O® n ® X 3 ) J 3 Cfi X <XOOTD£C' 


o x<* c *^o • •- • • -o • • • 

* - tir i >c «*«oc mctr:r- 

tf» IT 4 •:! • • O SC •(«> *. 

c Kcivao c « *> tr 4 in 

*o * -• »XJ c » 

• r • 


O OW *- 

tr* 7 7 
2 Z UJ JO 
C 3 — ++ » X •-* 

•»•*-**- r? 

* 4 ft 4 1 O 
UtU H 

**a a a or >x 
a. o o o o 

ft 1 *• * *- 

m<n 40 i*i 

. ft- Z>. -Zt ~ -J 


*- T 
O ft. 
X X 

*- c 

« I 

ftl fti 


l*-c HCJ 


fcj *- - •* 

ia*-0} 

Zi «J OD «, C 

JftJ 

to a a a >- o 

tifta J 3 X 

a k a c 

CL J JXVft 
<1 « «Lt«p 

w<r z > 


ft: -13 

a Mi 

OL/l 

u, « •■• 

c 

JftU 


ft.' _ *- 
to u 
e ft: %i 

< OL 

cc<o 
-f <t 
c x 


*- o u 

<t; Xki ■« 

J»> 


2*3*3 


• c 7 J - n/MP 

• o » a o n <n /. 

>4 <Cft 9 4 


J JKO 
1 « 4 Z 

0X0*4 

•j c a c 
a; x •« 


c. »- e 7 ► 


<n a. i 

*i m * 


ft| JNM J J® 

a.*-*«. 2 MKaa.A 


•* L Ol ft. 


256 












































































Reading 90 

t = 206.22 sec. 


257 



jku riJNNfcu i o *> 

(1.000 Cj'j.oqs «)/,«( /nU) l.^ol *H,*So <>jjrf 




■C lf» -M sT 3 

M(? J ^ ? O 
•V * JO S V 

"M "V V 


!/» ;>i ^ ^ M 

» e o 

c c © — * - 

^ "M V *V —• 


9 « flf « « Al « ^ » » © 9 «*» K 9 ION lO« 950 3 > 

3 -• * 3 © » N lO JN'M^MO'NJ'VT'^OOJO t> IO t) n OOONNJ®? '> 
» N N •<» — 

m ~+ ry-«. m-* .*« -* 'm —* v-» m -• ^01 *ma» -ifw 


.r* 


m o <r *v 


9 t> 4 >«O^N 39 »O 94 >O< 0 i 0 3 t 0 *» 9 « 1 AO(V 9 C> 

or cr ?n r\t x> o» <9 ® mo- «• © •*- o <= — 

3 ® ^ o a O (V9 -N .M -o ® 3 N 3 


fO O O » O 7 

o to «tv -c '*• 

© t> .=>•*% © o 



O — :3 3 < 3 ® <"0 3 3 7 « d f* TO IO ■o 1*0 3 3 7 3 •O 3 NN ^ *U *0 -> 

- «*|0**»*0 09 09 "V - © -* O -* 9 - O TO 9 ^ 9 tv (9 M © -O « 3 IT 3 

r f** r -• >* -« to -* -+ 

x z r. x x a x a x -x a x at * 

X a. Z 0 30 300 0 000 0 

O OO O O OOflOOO9KKMf>>KO>OOO)OO9)Oini0^fVO}NN0OOmOO(ONN 

oo~oo*-oo*~o©3-*-*3TOTOO-*-*3eoo«.©3o©o — — Of-'-O — -• O O ©■ 3 ^9 <9 
® u 3 9 «l 3 9 U 3 3 S9 -9 ONNtDW'VBOJ'UX 9 3NN2)NN4)NN3>i«lfOa)«®V3 3 
■ _i • • -I • • _t • • i • • t • • X ••X. •**. • • r • » i • • l • • i • • X m m X- • • 
O Z O 0X00 ?OOO3OaO00*^^0-«'*0'\l'V DfM^I OM<V 0HM039033aU>0 
3 m 33»-.77U33033033U33U3 3037y33U37L>33U33U3 3 


258 


















* "090 HLOC* ■ f'-f « ?u'.,<>ei3 •' »Cr /.i P( a U a PMit 




« -c 

t 9 




4> 4> 



9 9 

X> <o 


4> ' -O X» 41 


x> -c 


-o -c 



fx 

"VI 


OJ 


»V ry .M 


'M 


» “U 


■V -W 

V ns 


in 


rv 




nt 





m OJ 


OD 


s in 
m m 
v m 


nt N- 

wP X> 


M fW 


•nr-* m m 


P- r\l P» — 
V >» V IV 


» •» *n go 90 
— r— <v<o n — 

4> ® 45 « 4J er 

OI-* M- V -• 


v -• v • 


9 9 
n m 
rv *M 


« 47 ?- ’*■» 


—• — a n 


4> 4> 

*n K* 


m n 


to * 
V ns 
m in 


9 in o o nt ns 

•o 4 m in Nr- 

0-0 45 4> 9 9 


9 9 
9 9 
f\j -v 


J 3 9 9 9 9 

v ru ry m r\* m 


rw rw rxi #Vi 


9 9 9 9 9 9- 

ns v mm m m 


9 9 9 9 9 9 

m rv n# f\» *v ns 


9 9 9 9 9 9 

mm ns m ns «v 


9 9 9 9 9 9 

<w ns ns ns ns tv 



» n o 9 


k> m n» 
0 9 9 9 


i rv — -• 


— N- — 9 — 9 



*> tn ® n ® 9 



e 9 



- -*i/» 


9 */* O W* ® — 


4 > -» tn o — 9 om »*- n 

m -c m ✓» 99 n a o9 

i *n 9 min 9 9 n»oiMO*o«/*im 


*9 4-n*«m4o —9 


■ 9 mo m< 


9 9 9 9 N* 9 m 9 — l 


mo «m o — ®— 9 f-> m -o — o n 4> N<n 4> m 4> 9 41 «v m x -mN 

00 on coo r- tn n a p*- 9 r- ns -c «m 45 m os o ry 4)9 4 : 9 

"- O V ® 9 -*99—09 — 9 m J n ■» 99 tn 9 « ? N 9 0D9«99>O9* 

— — — -t* m ns ninsniwnsntnstn 


® ® 9 -* — -O 9 m 9 V 99 ns 9 99 — «V f-O 9 ® 9 tn ® 9 *- 41 9— <09 • N- t#»9 O I 

9 V90.-V 9— 4JVV4>-*m — ^*90—»nV09—X»n-mf9®N- ,N *9-990P^?V—tn9A»94>mi»tn999tn®4>4>V9r , -»‘nm 
*- — 9 —«'\jmo'\io o mo 3 m o -mtffm»«m««mi/'mmi/»mmif>m i, i4»rt , ^4m^'>»3rtsa^a»»* moommximmp- 
m m m ry mm mm m m m -• m — o» — ro — tv — *v — m*- ns — v — m •< m — m m m 



v) m m io o o « 

- — — Z? 4? 45 3 • 

i v m o m m © i 

2 . • . i • * X 

0«43fl«0! 
8-J 9 9 O 9 9 O : 


os o o 9» »-N « r-s «n *- o5N*r>.cDr-r>^gDf*~r«-<noo«p-f , '-«on*n*«Of"“p , -«>* , -r*»«OP-f*»*>»nmv>r- n ionp- 
J2 — z> <r « 3-^;mm3mmDmmDKN5«fl Dnn34 43-**3mi/»JrtnD3 934)4 5»® 
x> — — *,-»-* ® -*• r- 5 **-omm«PN « 9 »«nn nmmo-o o xj -- r- oo t» ajo -9 xj 9 9 cu — x> — — 

X • •» • *i. • • ^ • • 4 • • x • • A. ■ *X * » X ■•X*»X»»X • • X • • 

OO OG3 9 0000.mm0 9 9.09 9 0{ntrOiAtft g«-OONNaNNOf«*NONNO®©0»*»000 
i_> 9 9 u tr tr w-ninontnutninoinin u 4*- sn t_* vf* tn uinnotni/>OinntJtnmominotntnu>n , no4>-o 


259 
























^3»d '(•r.fewJ’ B II *>bf-**.6* * III f*/ •■JB' r»?*N')<? ■ a-Ui ?b * OfcC’O ■ <)><I3r3{| 



•=► *■< o* m • 

■ Jl X* ONOil. 


r x» 

rvi t* c 


— ■© ^ « 


i>i ^ — O /< »o oi/t'*)rtin'«o/i-*'BOrt3oo O 


t » 'V n t -a -< ^>© •** M mm m -• nh m -• ® x 

- m ® >n > ^ 10 x mo — x> m o mm 

—• J -• >l « m j t -4 ^ © M © 4 'g 3 -> ® © •¥ 

m m m m m m*m*m»m*m*m* 


=3 m f^ir ®5f o r»- 3 © o ? 

•o fi » o a 

— '*3d^^N^JMivj3nrjt!»J4'0 

^ M m -* -n fv ^ <m m <v m 


o sa 3 3 s® rm <*■ sr »* m 

3 ® 3in->® 
3 3 3 © 6 J®h®NN®3 ^ 
m -« m —• m —1 s®- m -* 


a vi»0033©i|»03 -«X3KI 3 ® 3rf»X3-IX30*(7‘tf* 3 ^ 

3 f-. x O r- if» — *-«».<— o - S3 hOtn « o 

S3 M 3 "VI > 3 «S3 £ N ® 3 ©-»J©tfVJ®«»3-*W'>lt 

• • • • mm * • uJ • * • • • •UJ*»tu«*3 ••—*•• 

X) © so sr 33 J> 3 /» t 3 ® SI O 30 X »3IIO«33V^3 

*v m <v n# r\j rvi r\i <V «• x m is* f\# 

u> O Hi 3 o m 3 

3 iaia«ii<au2 

.3 0 0 3 

iu ty 

vs >*■ »r^v©-^wNN » »«- r» >• «*> m 

3T o — —•3»®3tnm3»r*m_j«3c3 -*&■ o o 

— —'-*E®®3J30CDIj4iI3N®®N® ON© ©N®0*-3»*“®« 

3 • • i •• i. • • x • • i • • •»-»•• 

□ ^MQ^^OOOOOOOOOO^OO®© 3 © « O « © M© O ® 

OO<0O00LJ<00O0OLJ<0<0 ZO® Z X> t) 


260 



















s ?? 


*— 0030003300303000000000003000300003330000000003^33 

a. iktaiiitiiiiiiiiaiiisi»iiiiiiiitiiii»|iiii4»iiiii 

u sooooooo9NNibrvni«3mniKi*M>inini/>»*rni99 iran3 3tf'(w?«^«hKo«»oN<o^«OHMnmo 

« 0000 3 000«®«0 , W01?^T^30®0»J'<^WOOfl7^003» 

Q. • OC cc 0 0 0- ^Kl-NfW«-®W«3(V«fl©» OfW(VWW^KI5CM?M«4-Ctaft»--HOaK«in-3tnfOK)3fl*K 


c c coccow^^iT® — q«fltiwA4Miv*«*««ainiPinir 


CTOOOC.COC. oooocoooooooooo o' OOOOOOOOCOCOOOOOOOOOCOOOO 

itijiknuiantikiitinmitftdwaikHiiiimhUtfiUMunuhnuhmiiUMmjMinuniUtmuntiuouumaJtfiUtun,* 

O O O 0000^0»«OO^^P*>«M^rt^«>*3« 3-0^03 XJ &■ 

ooo o oo o Win o* ? w « n > -<in^WKKsr»^jo«^fwo 3 o®A3 ei/vMON9tft4>Ofoir^r«W9^ 

o o o o o o o (x « (v « -«o tnin « -«rw « o«vnb«Wiooo>^bbn 


OOOOOOO'V'M^W^h-NN «!/»««« O -• 3 W W WW 


o 3 3 Kl fO WWWK!mnWWWWrtrxOMVO|«fW»>l^(VfMf\JfW»VrVfyf^fVNW»W»VfWWWWWWWWrt wwwwwwwwwww 

— ooo O O OOO O O O O O O O O O O O o OOOOOOOOOOOOOOOOOOOOOOOOOOO O O O O O o O o o 


VitJ<ll^Ui4iAi4l<*J>il-j4i>ii«i4l>U Al tM >U Jj -*i *Hj AJ UI U> UJ uJ III Al lU «) ^ ui uj ,ki 111 Ui tli lil !i| til Al ij <J 111 lii ^*1 <iJ -U 4i lil B i«JaJ aj lli 
XBX3-3CBB*/IB3WC^CX>3infV^3IP»'(tl-3-OB-3-«tPO «IT BNSC^ff'B-O'OO^.DO-r-irinO 
-« >i M J1 w 3 3 0 3 3 0WW^0O0W«<niO-**-30f¥33«**WN5W' fc y>3'0W^00W3O«*««»V®^O^* , ‘WWN 
!33ccfwoftjiv.'W3w«in*w-*'-wirir®ftiioiiuniAoo**WirinwN3^®3n(»*M3«33(P*«3iflww3'--<c 
X • • • • ••••••••* •• • • • • • • ••••••••«•••••••••••••••••••••••••• 

■co-'uni(urv/ni'Wf\»(\i«M)«t; ^^*«^^«^!\|W3 33 3iMr3 n^(v-<x-v«333(vnmpnrvni'<'‘«3irooji 


(OQOOOOCOOOOCOOOOOOOOCO OOOOOOOOOOOcOOOCOOOOOOOOGOOOOOOOOOO 
X 

AtOiL’ii' tfJtOlUlOlOttiUJlOllJ o «U W +} «HJ Ui t4J tol MO UJ«JlWl|IIOiykUllti|IUilO Ml UJ lO lli W lli Hi 111 Ml Ui Hi Hi Hi UJ <ii U.' Hi IL* ill Hi II 1 H 1 Hi Ml 
li « O 3 O W O » * rv J O o 3 -• 3 t) 3 'V 3 O OOWWWl/tOWil(\IOr4C03 OOiWW|/\-4«(Vr^33>H3 0>4.WWWOO«« 

** .J*- X 1 —' o a x x ^ a o ^ a: a o-O'vo'VNMT-r^oivo^oMV'vaoirta® t/v-c- o-*«*ir«!WoinNiu3 a «» 

• 3 3tW3W333intnW-»'V^3W-*'/>0^ - 3fl333>IVWl»W^in.40ir0«HKfl 0OC0i»/»OWJ1OO»^?3K 


3 3 X) — — — — a - -•*<4/VrH'V«lOfV^'V--3^in3-*rH'H-*-<'V'V'*-> — a -U*0«0->"0 


'Vi.M'wcwfVMfVMfViVfViiVni'vwwwwwwwwwwMinMiii^^inwwwwwwwwwrtMrtinwwwwwwwwwwnM 

O oo OOOOOOOOOOOOOOOOOOOOOOOO OOOOOOOO OOOOOOOOOOOOOOOOUOO oo 
_.- • 

jH>.ilOHiliilJiJHlHTgiHlHlHiHi.liiiiH)li)tLMjH)'Hit4ihlUII«iHlUUUMUlllUrHllUHt4IIUHlUi < l|'Hillt4illilliUIUillJUlUJ‘HJHlllJ(l l iHJ 
H.C 3 -WO Ki0.-wr*>00 3 IT fv x - K O iT0(NiW0®*«ir30W4:MVG«l/13 O G «. 3 XWOAI9K3in3(VrUO!M3>^< 
i •*- *W J> O -* 3 3 ^ onj 3 - 3 — -• 0 3 rn i« N -v ^ o O — a 3 W3 O 3 0«W0H-WW"«. O O -• W 3 OOW^^O^J X) 

^ a r c :r o *x a a x > — c* p- at oco--«-*-ni'w^3333«OKeoo^'*i30n3oo-fVMMM^3ii'’‘3'v^'fl*i 


*h ~ A A 


03 3 C 


'XdV'ViUfMMmW 


wwwwwwwa a a a 


— — — -• -*V fViVrv'V >lfWi>l(Wni(VrWiU/Xi^ < ViVWWi*IWinWf<t<W^Kt(«IWW>WiWWWWf^WWW 

O.C’OOOOOOOOOOOOOOOOOOOOOGOOOOOOOOOOCCOOOOOOOO 


to.' UJ UJ Ui HiH/WU U.H>HMil%lliihilinilk>ii)HiHiu.'hL>WuiU)luUlliHiU«Kim 

IIP WIT 01/1 TWO - - 3 - «»30-»0lP00''/'3tf>NH3^-*«KM 

o o a A o a *- c- — o — w- - ip w c tfi « a*wcr-oatr<3 x x A <3 o - w w i 


OOOO.n 03 33'V:W33J>B3««©T»K*33 3 D»^‘ 
O 30ifl^0 3—*-*4«----fMrMlV(M3inO*-N3 — — ■ 


fVi«iV»VfV'W'>lil , 'W. , VfV < Vi'''¥'V'V f W r VfVf»|/V'WiVf¥i«iViWi¥'W'U'»*WWWWWWMWWWWWWWW^WWWW 
ooo o ooo O OO OO OO OO OC 00000000000000000000000000000-0 009 

uiniUJ HiHiuiuiiiiUiu; a. 1 ui uini ujui Hi hi uiiuui uihj tu HiH.'4jiUuJiiiHiHJiu hj mJui «uuiujujuiuJ'.iJuJuJuJuJu;uJuJu> 

1 c C C C C W'V'^.W'VX C- — * «*. KX'ilOII'KI*ICO«W»n®M»l-*«-OHIV<lV33 3 (V0rtJ«3f\J03 C3 3 3 K 
—• — oo o o C3- »w a a aooxj^w-wrv-r o x> a a o «3rf'coi03o^o^o33B3t«^3‘v*oinooooM3iO®o , \i > flw^ 
c oc: c- c o/» x x a a *■>• a a c a 3* ^ c 3 -ireNooH«-K3 a »w :> - -wwws a 3/>iPiT3'^if'/iif>cX'CX'fl 


c ooc o—— ^»-(\ifv'v'v^ivi>iWKiwg ir/'ir«KM®a3 


M 'MM M r U’\l IV'V'VM'Vi'V'M'U'V'V'V'VTirVIXJ'Mni <*\ WWWWWWWWWWWWWWWWWWWWW-i-»-lWW 

ooooooocoooooocc C C O O O O O OOC OOOOOCCOOC o O O C O O C O O O C --ooc 

lxiHJU)H ) A.'UiHiH)H'H;u.'H;UHi'HiH:illlijlilWU.'la;H;ill HiUi HibikiHiUJUlUHlH'lLlH'tliWtLlHiUilliHlUiHilHJli.iiHl'H; 
_> o O O O-W "W l\J rw fV O 3 A iONN - *» W -* 3 3 W r-» A C — rv A *n r— :-» • tr» P- o j> A c > f- —• C. 7“ a — o 

< 00000>W33t)OX>0 OMOt>»«0-*W03'\|-W6B1)|>W33T 0>W'V€-*«OW333 OS^O>3/IOO 
O OC000^6«-OOW^3v f '^'V3 S0WWW.3«3>30^'ya «««033«»«>33 1 OOOOOO — — 


O O O o 0-«--«-*-.--'XJ'tJ'MWW ,, l3 a a 3/»^NN^ O^^^^^^M'M-VIVIM'U'y'V'VWW ww w w-w w w ^ w w w 


— — — fV'V'\i'Vf\J p \J'\.'Vfk “to '■V'\i?V'>l''rf'>ir\j'>U r V'>*iVlMajrkf>|rw»vrkWi'Mi'V!\jrMW|f\irvrv*l'M—— — — — — ~ — — 

OC OOCOOOOOOOO OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
it Hi H’ H.’ UHi ii ii 4i H' Jj XI Hi X’ V Hi H* Hi Hi Hi HiHiliiHiHlHiU/Xi H/Hi li Hi Hi ll Hi Hi Hi U.’ H'H/HiH>HiH<HiHiUiHiUiaixi <4/ 

ic x. o a a: x a a ji r-~ a rv a x a» a «*> — x x it c -iooxih? **cKirn 3 a—i/ttfJ'W^-oox 
4>^3 k>*t'u3W'*'«ww«'V'ux — o -c —• x a a j-> x r*- tx > — x <-"i a r- a />« W3 ip3 *w ai a - w w o -• x 
c w \'<W3 «*»\«rc 3 a 3 »wi»-w^ffcc — — — — awrwx«r»ac»««rv<***rf'«-3iraiwftia»»wx-*«w-'- — — — — 




OOOOO OOO oo 
COOOOC 0-0000 


M U. 1 kJ to’ hJ to 1 U UJ U> kJ toJ toi UJ h> U. UJ toi ki hi k? toJ UJ to-' UJ M’ Hi UJ M kJ to.’ M> UJ h.’ U.' W Ml UJ UJ UJ UJ lul hi M toJ M' U uik U 

no- OOC OCON33N^f»‘- < -WiPCin'H3 Wino a OXXX— —•'W—“OOG—.^OXa 

OC O OC OC O XI W 3 Xf ® «3 3 'V J> ►- — (ti ® 3 BW0IV©B03irrtN3333<0O|rin — X a a PUI/V—P-XP-13X *W'A a 
t O o 3 3 3 C 3-H -«WO O — —* "O -*wa MU t> <3 3IMlMT|WiPW33 a M ^ 3-*®3'K^-3KV|>|/1^3ir!»’W3 X O N- 


OO : = OOaWW3in®-*'«-^0“<3>-H--«-*‘WM(M^I\jmMaWWA'V'«-*»©3333l>m.TI , W!M«^*-C3 3lininj) 


— — C O OOOOOOC 3 o C C 0 ooo ooooooooooo 

C*C C 3 OOOOOOOOOOOO 3 3 3 3 3 OOOOOOO 3 0 0 3 30 3 0300030 OOO OOOOOOOO OOO 

» r 

ii X* Ii HJ Hi Hi ‘Hi Ui Hi Hi ui Hi Ul ui ui Hi Hi Hi Hi UJ UJ Hi Ui Lit Ui Hi Hi Hi 'ii Uiul Ui HI UJ UJ Hi Hi Hi Hi UlUilJUiUiHlUJHJUi'HlUlUl 'll HI Hi Ui Ui 

T “C 1 TVi'ONNtli1® O P«- -• O A ■« O C> X> A HIT 3 O KI/\ IV ON 3 3- — BwW**03C-W^®00X-^3i»3J>30ir 

“♦D3ir<V^3rBJ>3 UW3 7 j> >« .■>» 3 3 —• X A N 3 3 ^•’/» v —• A 3 3 0 0 OjT* iTl -• t) 3 30i/l»*NlPN3J^ —• —• X 

» c a c c <\»o Mfv *v wr - s — W3/ 1 * nitriTirtfair^ •*Wi/*tn*wp.a -'«a\.---aw33y>»'3 jrivni? 

1 ... 

fx—rvrvsru'M'V'ViVfXjrkxxx — — — ——— —' r V'"waaaaair' : 3** , i«w'\>—— <rxa~aW9'\>'W*wr\jr\; — — x^xx-cx 


o CO C 000 c OOOOOOC COCOOOOOOOOCOOOOOOOOOOOOOOCOOOOOOOOC'COOCO 

I 

UI H> Hi HJ Ui Hi H 1 U.’UI UlUiUiUiUiUiHiUiUJal UJ H' HlHJuittlbiUlkiUi UMti kiUiU>UJU.'lllUMLI UiUiliilliUlUIUiUiUiUihMliUitiJU.'uiUi 

co — x o ?r in « » 3 o-*Mflwir^oiioftio^w(voB x a X '"w x a 7K 3 c f\jt) x o o 

i,5wh oji 03 iTBof\»o^Kcy'’^cfV3 a KiUtfiawKNwa^iViyiw*- —w-—roF*»ai i *-fyx^-wt*‘X — •*• ai x o a an 
<303jitncoa«^r'©o®333 0000 a A x a x o o >x a 3i»ioof' , ^w-N-®3of\iWB xx> x 


x — <^<awwwwwwwwwwwww 33 a a aaaaaaaaaaaaaaXAXxxxAAX'AXAXXXxx oxox 


ORIGINAL PAGE IS 
OF POOR QUALrnj 


261 




































'••*«>*? a u = Irl f */ u")vi- f ??’<»« * i'Ut Zb a xJlOlrf OfcflO 8 SNUrlM 




3 3 0 0 


\. vU oJ oJ iJ 'ii jj ji xl 
cL'<r«9^niruo-^«coooo 
3^-^ 5 -> » O' ^-1 -* T O O O 3 

c r*^ c /> a o — o o o o o 

x ••••*•••■•••• 

^'V-Vfyj-O T cr 3 ooco 




3 J) o -8-0-0 0 -*333000 

3 a: © 3 oTirvJ o-n oooooo 

• ■#» "*• 3 ■*»<^ O >■ *0000030 


v a* -*8*0 « I/I -Tdrt* O O 3 0 0 0 



r J" — ST-fV^G^O- 

I ■— — -*--*3^10000 


3 ^ ^ a J 300 3 3 3 0 0 3 



„ r> x> o o o « > * i> -o 3 j > r- » 

j » ■*» e ® f\> o o 

* J ^ 3 3 X 0 





J iJ a. *J -xl a) : xJ xl jJ xJ UJ a.? aJ xJ x> xJ 
«t .t - 0*l0oy!« 1 f^K^O/^N 
i 004‘>M3N-0 , >‘'-^'\i^O3O 
-rr'^x 

3 ^ o 3 


f*»-» f*1 ^lt<> 

C-OCCC0C030CC00 
-i V*. A. UJ IL tt; A' U UJ 111 U.’ U_' UL) xJ UJ 

■w .T * w — 3 ^ iT «C « » ® «? * X ® 


2 - -3000 300000000 

.V xi -Jj '-U W 'X* U xJ jJ Ul Jl jlI aJ UJ UJ 

rr vT x «r >- o c a* ^iT * * 

-*.- C“^t7Cr»3> 30000 
» f x r®x-o-c<*e^i-r-r**^ 



x‘ X *' a^UJlx'JU XU.UiuilxUiuJ<i» 

«« -* r> ^ * iooos>>>> 




3 3 0 0 33000330033 

rui u u uiUuiAiiiiiufiiiu-tiiii 
-* ^ *^5*^cr»«3fv»03<^cr^-^ — 
4 - ric-»-*MO'*MNco-8i/>in 

^ -V - *M ^ 3 3 3 0 3 3 I LP iT IT 



» t t • 


'x- Vn w ui UJ tx’ UJ hi 

r-^ ^ J 3 * Oj'O 3 oooooo 
C9(xt9 < vrtirf*-ovoooooo 
I ^)NM y -* 0 0 0 0 3 0 0 

1 •••••••*••••••• 

^ M -MV - 3 X> 3 3000000 


0*3000000 3 3 0 3 3 3 0 


^ UJ il 'uJ U W u) *1 ul UJ UMiJ il W W 
X 303iA0^3«-*30030ni 
— • 3 3y'UiP-*3^'V3i/>- 1 n3J»^ 
* r* ^ o *«v-- *^ir c c o 

a ••••••••••••••• 

-V) rv — y y y «c®-« 3 yji * 


COO* 3 o c c o oooooo 

ui ’* u ui jJ w wuwiaju w«ny 

w5 o oru-i-yy 5 jk ru^royy 
x>«(cy-(ro-*y»!v-3(fl<* 
« « y 3 -nl 3 3 ?3«3flin«® 
X •••••♦«••• ••* • • 

C ONXVKS.NNVNO®®# 


262 


























u n M A ii Cu»4i; 


-* ^ 3 » ,-y ^ O ■'Ifi j ro o O r~- 3 S\ ■*% X* -^\J\ ^ — *\f 3 S' O' -*% r^ <y © 3 ^ O \ N 3 > 3 ^ r-~ — & r* © •** 3 O 

-• n 3 -* > 3 o-o © 3 X) >1 — 3 ^-©30 - 090 - 30 S -*-© -*1 30 A/»-- 0 '--* 3 '*- 00 'V < > 

3 3 ’^CrM^>®Oy'Ol/' v tN^— 000503 3 3 •« O ** 3 ® 3 r- 3 O •< 3 ^ O O J -• O S D K. N. 3 3 3 M O O 


^ 3 r 3 j\ j"» tn j> j> ? ^ ,n i -n v (v . 


XJO ^ -• *«<40 © O 3 -O Kl M ‘U v n <v >j -v 




aj U .*J iJ if >li Ai ■!/ U if <il !if if lil if iiul Kf <lf 
9 M^niir O 9 7 G. O ® © »n © r* 3 IT © • 


I if if lU if if AfilUfUfUiitl«f>ilAf'if4flAl4fil4f4lliftil«iliiVj if if if if UJ 

> C 3 i/t s© rw ® (? a « .r^ 9 3 oK)««i/vii ©©3 3 •£ .© oj — «o rv 


\ rg »>f'Vf\j'\;'\frv'V»>*fVf>if\jrw—''Vfv -t'\j^'V)<r->f^Kif\jfM rvif^rw'V'VOi'V'V'M'Vf'V'v 


7* M V 3 7 O *1 ifl -OO O'M'WNJ 


> ti *. ta> l*f *J fa»‘ lL'kfhfUftDtifhflilUJUWUfk*tUIUk' b.'hftklOU^lUlblUhflkfkflUUUWlifU.'l 


K-aH9®(#>k.» ( ^cO ^J©»n 3 « 3 Otn©* 4 ^© 1 ^^^ 






» I I B BIB IB BIIIBBBI 

of ;il uf U> Uf ti) if if ii U 'if «> if if if i# if if if iJ if Uf if W «f il il if i; il u.1 uf if if 'if U Uf U if if Uf il if uf if if iif if Ul Uf ij 
,/> 3 3'0-*'\f3‘Vw/VC3©2“ — -* ©B »•*! ©1/13 3 r* *•* if* ® ® Oi>lir*-f^P«-»A'V»OPWCr'U v- *> i/> "V o 

0-^3 "V fl 7 3 -« *> — » O 3 9 3 ^ ®00»*»>(ft3'-03J>3 ^ ^ O N » 'V O fV © 3 O © (7 © ^ » 3 O 


— ao-'vrv 


>AfO - i«-30fwrfvfl(oo3tn0'A<30 3®mrvi3ir--'r~er k . 


*i/vt 3 — T - 3irtr3U^''3-*->^3——l*l'M^'ilf\|(V ,i »(C 1 /\w-.-K03-«-AftJfV'XIO^/'riC3^C 


1 Ul fai Uf UUlWWkJWUitliifltJiflWUliikliJkfitll 


IWHfUf ttli 1 ifklUJ «*J of 


i-*f^(\IOOO*A*-00-iO<--0'MrtlOi < »e©3©ftl'C33KOO»W«OOOOOr«rt*«3033NfVff)MOO 
I 3 0-A-*?\|.‘V>f^ 3 3incO'-D03Af33rflinOS^KKj)tf' 3<\f^©90©tM7O-*fM3339«3Win®9 
-3 3 3 3 3 3 3 3 3 3 3 3 3 3 3l^^‘J'tf'/>ir^\r©miP/»inirOOOOOO 0«OV^^*f»-K»*-l«~N*fc©©®» 


263 













ORIGINAL PAG ®J® 

oe poor quaiies 


O » O 0 -G X> & 

z> o o r* J* rt o ^ ^ i> 

C»00»*<»00»*^(0 • • 


Z 0 3 -* 


— X XT 


2 G O •— I 


i 3 «0 40 

i • 


■ ■ 


J !J Z Z » i 


u o u u 

Jj ^1 A. «i. 


O G - 

z » 

UJ W X 
-»-***!( 
col; 

-t -• J 
k. 30 ( 


» O O ^ X • 

*n ® -* x» 

-• ^ «Nin« 


x r « w 

D D 00 W C 
CD C7> jJ 3 .. 


a j > •’ x 


—.— < 3 -»*- — ' 


> t-> a. t 
■ ~ o. 

— < 


-3 n 

<*. v 


C: X X — *- X X 

- - < Z ki A) 


x ►- : 

O 3 « < 

*-**-• X « 


■« <o «*- 

• > J J 2 o 
Ol J JL - 1. -» 


&■<> tr » 

0 0 3 0 


-* X «*• 


X Z 04. 
I o z o 

*-- x» 

u « > 
X. f* G 3 

Cfc. 

O^lkO 

X U 4. Z 

- o o *» 

00 V 

cn o 
14) «0*^ 
3-JO*- 
3 NUU 
UN o z 
<« O X *- 
> Z X 4 


» »■* 

► X* ■© x» o 
x> e\! 


«« • 
*. U. Ml 

3 O CD 


Dl ^ J/l » 
Ml 03 
41 9 «« 


3lDS03flO3CDfi3(DOS O D 
JJJJJJJOOOO-J-IOJU 

• f4| O • • C • • » • • • 

* • »aj /im y> - > z> 

y* ■>» o • o • «rv^ • •» © m 

<S 0 0 - ''*30tfl|»»J>N«lT*0(C • 

» - I Ol • ^ • it I - • o 


Z2ZZZ2ZZZ 


o *0000^0© 

«n-*x-nr^»>n©o 


I Ds*.-* 
•411*14 
TU 4 

u*-*uo 
-* o 

4 Ol-U 


r » 4 n r o 
t r- a. g x 3 

— x *> o - i 

ill 

O — 3^0*- 

— 3 — 3 *- 3 
4* •< v*J « I4> 

ja jijk 

>'•3333 
3 CD <_» X3 G tf* 

3 * -• 4 X 

4 4 4U < U 

O 1 U X U 1 


» Z »*- 


264 


* Ul X 

• '3 
O X 


'JOOU(3 


zir x r 


X 3 


X I o o r C .ao M z o 

ou-i *- •* OXOC9 

KhZZXXkJHD « 

2 IU3O333XI-U0 3 X 
O 3*-X X « >-DU« <0 

-4'-r«-3-*-Zl»-40Z III J4 
»- Z 4 » 5 U3 4J OHX X X *— G OX 

0 41 -»Xf UI4X 4I3 1 333 

~ x x x a a •- o a *- a - •*- o 

X OO^O^BJXX-JJX^X*- 30 
4 I *- >- •- MX •* 3 00 <04 

«9 0)IOkJlil4iWZZ 


*- *-33 333-13 OC X 

3 4JOSSNSMNOO 
JJXUNNNNI 


; < *-» oa> 3 


ZOOOOOOOXXOD- 
—< »-* G G G 2 2 2 Z 3 3 *- *- t 


w< jua 

01*4341 


3 3 *- 3 3 

1 <o < z o 

0 2 0 -*X 
G -« X O X 
X I < 


oo a o X 3 


A J X Dk *SJ X X . 

o x zooo»-h: 

Z « -O Z Z 05 5>V 


f.xn 
































































Reading 90 
t = 212.52 sec. 


265 






266 




















* It 8 U t*l s 1-11 b*> * »*W » T^HWib 




















tMi « hi. •.>(;« * v*> rl-“(. a <!l(?,Se> p, *• vil | a <;Oii'i,i »’4C-t 





a a— x o- — rv *-» it in in m m ^ in m n» o o m-o 

a — 3 o •» a o— -*r- «» « xj «o « m tn o 

•*- »v *- * . o o ru ru» . f c — a —< n>- *'■■ m m m a m —• 3 



3 N O f- -.5 / «Oi)^it^!Pt)?i\ictl>^»rf«J\Kin'ViniA(U90ina0^i^ 


-• «v 

an m 


^ m n -n m *n *v na> ># 3 

a m s*** *m — a fu am o»n a 3 mo 

a -it a -»OOfn^-a-naoa a O' £ m o « a a <* a >n 
m •« «n am i m i a am i to a 


to *wo ^ ^ a m — wa in m mm « » 

3 t r*^ooe»o«n-^ur»M-» oa^^aa-otMTi)'** NK«i/»a a o~*o 

^ ^ rti/i o a ^ a a ? - a »Kirij>.-.3-.t)a-H^i»ai^flNX 
\ mm k> ■%» -*» tv «n m a ^ ^ -• -* a •« a «• a -n —» 


n >n — *n 

— -• t> -o 


a> m -» m -m : 


m n m <*■ <:iMtfizsid « 
wir.oi^aww^Kaif o 

* «u • *UI • ••_»• 

■m o t: m o i yio s cr o ^ a 


cr*-^«or-n-o»n-n-i»—*—i*j m m vo-nmkjmmtkjmm:>r-r- »*n*n 
^ * x* j —■ i* » _;»» _f»a Mirm «aa 

r--*x-^-B« «®oot>aaoa a « <• n o o N««N<o«Ha a k« « 

t • • A • • i • *X • • 1 • • i. • • N • • N • • N • «N • • O ••!_»• • 

*3 30 3\MO ,< '«OfiOO a-03«00««C «« OOO 09 9 « -«B C 


268 

















WtAMv'.. « hu 1 C* * >1 rl'*-' a giS.t'ici -«C M l,i t*t s «T,I! » P»Gt 


nrtwwrtin«*nwpnin« 

ooooooooooo© 


*- 00000300000003300000000100003300000300 


V Jj UJ Ml mJ m _*J iil m '.il til >»1 ut il UI .«» Ui itf ill It) 1*1 

do co o o cr oowo®bio — ^ « ofu os? o m o m rv *n oivi«o (mvic o o o niininvucirM^^ioo ^ o « <n/\rv ® 

coo o o o o o o y « o^o 7 7iio*4**>*4nsioN'!*()«uninin3.'>iOi^ou>o*<'0^9A'««o4M>«n^^9>«>43 

• coooooo^-4^-*Nru-^^ooc o o a-^oni^r'w^MTNivni^^oiMuaDNfv^anooottKniiririnnitnvo 


cccocooK»Kiotf\®-« *< <»•««***•* ^ni ••Aim amw (v<vna 


09 oooocccooccooocoooooooocooooo-oooeooocooocooooocco 


Ml Ml W a. 1 Ill MJ tliU. UI Mi U Ml UJ ui UJ UI U1W UI UI UI UI Ml U UlUIUIlUUIIllUIUlUlUIUIUtUIUJUIUIblUIUJUIUIUIUlUiUI 
o ooo'\iyi««Koo««^ioiis'Vi/iN.N0^3 x> ^ =o . - M 5 r®>n^i»Mo o ry .'w ® » rg jy 

o aooo^*<®o»*ioKinoo?mM«*K*4« oo«r*-®fgiv-^y ooo®^-*Kifv®oNKio{r«^o<*io«»-* 
OOOOO3filM«'wKl0Na?lAM.liM|rui40tf«IIMnNI\|OI , >>NO^^Or«.|4 | |f0K®®O9-O®r»9«orUO®O>M 




*~ O 3 0000000 OOOOOOOOO O 0 3 0 0300 0 000 3 0 O O O O 0 0 0 0 3 000000000030300 


VUJl|Ml4iUjlilMllJMlUl'JiAljl > 4jtlJMiUlUlMlUiMl4jMlUlUlUlUlUlUlU>giUlUlUiJi4ljJuiMliiJllaiUlilMlUiillill l il>iijJdiMl4lUlUl 
I K ^ ^ *9 » BNN»®(U®U»«3fWfVia 3 —» — <rtn<F O « 9 ®®®0®30303 nilOllMr 3V>ir/l<T9 •« ® ® J>® 

-*M M J ^O-voo^.-nON M3 •'-®30-*3"g«0'\l^ > 9®l9-ON , V'9N®rt-«oil»*^ 1 /l0335lD^^'>-3333 
1 * /) c ;ivo(vmwijKioirMfl-MV3«o«rtii\ff3»»o**3 «®®ir®ini\i®N(Vfn3ir<oooNnii/>irMr(v®rwr\i 


® ®«-iumiUiv«xii\iuiiuiu® « ® ftj M a q q q/»®q^»9Kifu-<^-»a®q q qrvn®®rgrg-«^'®rr«- « ® 



s. *n -s> t ^ ou 3 X»<j a —o^o-no'^ifnr^inr- m'V-C'O q-or^x?.o* 3 ®'\jqro^o;r i vio 3 .-\i -g u > ^ 

■£ -C ' - 3i^CT‘T'/l03^lVC 3CN3(«^-3iPirM^I , >-SCq^<W^03®-»*«*iiW(pgNNh.3<Mrc i «Cfi®U , l 
K JVC ^3^qj3^/'-»f\inqj>®0'V33'M3 ®^M-«*f^Klt^'<».^<I-‘\l0N'9-*SD®fla^lM'-9®0'g3®33 




3 0 0 3 3 O 3C003C0003000C0000000000 3 300000000 30000000 0 0S O 3 0 3 0 

—It. 

J <l’ !■' Mi ildlMlMJ®Ul.lljilJUlJjUlUli)aJUl4l llMlUlMlUlKlUlaJUIUlillUlUltlJulU'ul'jJU/UiUlMjMlUlMl'JJulUlilUlilulUJiJ'JlUl 
<» 3 -3 ifrVf-N^/IOfV^Ct ^inqrf»‘»»®M\lO'0®^3 3 Cl I'3tKlOf\l3N3lPfffM'\|C'g»^fV 

■ *- ■+• T> o — q 3 o oAicr—o- — x>cr^\J:r*^---*.DO— q;qj^~iCT-;o-r:»*-r'>-ooo**>c»r->'*~pr^oo-«f*Hqroo-ocr'—x>«n:o 
<■ “ .r c TC'vqqtf'3-oKS re o — - - M \ q qiq«ONi®ir3**^q«t3cc-M(ViiwiMKi7 1 r»-ff , v»i'»i 

*v — it r3'^r^r-i^r^x>3'3 o- 3 o' 


— —<>*f>irwoa-w'MAi^nifvrMr^rxjfMivrw-u'M-vi^if^»0'a-o«0'#iK»*^Ki«n*n'-i*^-n*o*o-i-^-3f-n 

0000000 C-C C OOOOOOOOC. C OOO 0.00 0000000000000 c o c c c 

U’ M- UI UI UI U* U U U UI lil vJ U UIUIU : UIU<U' U.’ IUUIUIulUiUIUIUlUlUlhlU l U.UfUlUlUIUfU'U l U>U. > k.ul 

•xioooo'roooooooui — -**o-qu;rM — «®'nx*m^cy—ruin>oqr=io3crAix*u^ 

ccccc. caococccfvqft'MKiirxir. »/' 03 M^^«^®f\i»vra®«' # 'q*^q«»c-«rf>ininir®r-ffK'®qiftr 

9 or oooooooooo^o^wr? — 




i ?\jrvrv?*?v # v # v‘v'v»viv'v< 


< v9ii>ifviivivi?vivi'v\;\ , fw*vi 


9^3 o o •— *p » 


U- aJ ul u. Mi aJ ui Ui UI al ul UI UI ui U! UI Ml ul il ulUIU. 1 UlUIUJuJulUluJuJUJuJul 
niir c c 3 *-c»«iv«iiie ^ i\ r- r- q m *- ® ^ c®mviT-» 

—» ro ru ro a «r» qr « ®q^i-q'*^»-iji'g?-if\iqNo-*q33 oo/m 
xcMKi'rt-qq r>»r-acirio^-^-qx‘c - »v^qinir«<®®®f*-NK 


c c — *« — — f\| »v *M % 1 


•rn q qin irir ir^ ® t » ^ Cf 






u; 111 ui U' UI Ui U' U~ Ml Ul U' U-‘ UI UI U> U f UI UI Ui UI ui Ui U' UI Ui U! U' Ml U> U* UI UI UJ u; U‘ U> UJ UI UI UI Ui ul Ui UJ U.’ U> X MJ X' m U^ 
DJaNOiiic-ooff 1 x -C ® o -C ® 3*-qfif\iqi/i3(vq»33N-jqq-»/ifiji,v 

O 0 X> O O -« J 3 V/tOO-^^9.^9 C>H-gjt»^3^TJMqon-»-«aj O 3 ViAJ/U'«0-^^0? -• — 

33 3333-3-r® q /I c ® 


00-3 3 3-*---'\iMvv , v-0’«'9q qq 


^ ^ ^ -U'XJiMf>l’ViVfVf\i'VrvMr k ''VIMni'U.'W'UM'g<Vl>irwfWfU^fgNjfwrUfM'gfWfMfVI\iMM-4**-«0 0000 00 . 

3 3 3 3 OOO 00 3000 0 00 0 0 00 3 O C 3 0 0 0 3 3 3 3 0 0 3 33000333000000030 


UI Jl' Hi Ml il jj il il ui ulil ili! X* il ul UI al UI u: 'll Ui 111 Ul UI Ul Ui il Ul ii ui il Ml ul Ml UllliuJUlMluJuiMtttltll il Ui il ui Ui i.' il ui il il u 

~ o — q c* ® q — -c r o o M 3 cs»»»q qrt^sqmqrtin^wo’vit'vec 

l< »s - -^ o* — »r cf t* a<rp-r-*-X"-tt'ff“< 3 *- — — cu ® it ® r ^ o -*rvoi\i®®»o®®qiuKia o co c c 


•v -v r> —• ?v 'v «v Ov <v pj *v *v *v *v vi *v **1 **1 •*■ -p *p ^ ^ 10 ip p*- ^ r 'j'^v'v--»o® , ^« »*-irq»*ee - «- — 


tkl tL> tai U U. U. «i-' ti' b' b.' bl bi b ti.' b. : bl bi b' b. bi bi bi UJ txl b/ U> U U'< t*J Cl’ U-’ b lii UJ UJ U> bl UI U' U' U. tal Ui U U' UI U U* iu> 

£0 OOO OOO 3 N 3 »*- -U C \' -• O (T XI-'V q -»*rf'tfWINtKOrtN(rq 3 iAOC^^CN 

c- -r coo o o o a n ip j *e*<* o ^r-o—q « mm q q qt^osKqircNSKit^ctfKMnNamy'/'M^*-* 

» 3 r : 00 30*-*-M*>oxr—• — -»oo- o o q 3 -*q — 3 ^m^qiooqfiNfyinxi^v/ir » 


o c o o o o o m ■*» :» lp x -*«*#-* —• ch — —«‘>i«'<?U'\i'\i'V' , vii*'P-3 q q q» ^ <\i • a- ® o q q q^'giximm--^ o l»i ^ >■ 



i/ .•. Mj il 'i! u< ui ui ui Ui 'il 'i' ‘ui iilil u* il Ul Ul Ui UI il UI Ul UI Ui UJ ul UI <i! gj Ul U' 'il ui *i) U! UI U* til UI iJ Ui il ii Ui Ui UJ U' UI iJ il il ui ui il 

* c ccr>ooaDX''^in w ’o®q o » o 3- x •*- o m?/i»3'C3N3 -W— rucr mB/iii'Ji^ONq-i/i^qoir o e? :r jy o o 

—■ : 30^3 3 <133 3 ■\| c 30- -0-00 3 3 3 O —• l/l ® O —* C" *• O —•' U 3 i' O N % *’*■ q IO K ® "V 3 ^ 

* -c-xcc m c r V 'm rv q ^ r ir i ^ - m m ? it x e p it r q q e o — ,^®®qif'«ir , 9 iK®fVKiqaM 3 &c^Mir^ir'\jii'\'fg 


c ^ >v m m m iw m \ v iv c j f — v'vqqqqini*^ o? ? 3 m •» ip i/> m mr tr *■ x ® 



i! W U' U ti, il k) Ul UI U U- u U 1 U ul UI U x u UI U' UI UMU UJ Ui U» U‘ u: Ul U ul ulU’ U-UlUIUIUlUiUlUIUl^ulUiUl'ilulU' U> u< ui 

® ip 3 ® 3 o—»*oioomc —<fom ot o-^®*-<ooo — ®^-*^'Vi*»«M®®q®m®q 3 »*- <3 c m® ® o 

o it 3 3 tp o o <v c ^ c ma q k ru it q NKSrt®iprvtv‘\i*«—»• \ n qh-rvi®N®^q — — m c c q j\ 

iTtP3®qqN> t> x ® 3 ^ cy 000 00——voimmq a ip o -e « -* v 3om3qtf»ifl4>NNN.N®q om^i « « ® 


v,^i,^v,^^ K ,^M^^.n>pqqqqqqqqqqqqqqqq3q3tr!rtP^inifti/'ii'tr^trwi/unc®®®oo 


269 


ORIGINAL PAGE IB 
OF POOR QUALITY! 





































« I'»v I (!-’h * >\ s’.St'S -■ »i»r< /,i P( a »*»>>.v(* M * PlGt 


^ ■s ^ a o ^ o a d o 


X 'U Jj 4l At Ai di IU UJ 

i -*1 rw r- » - » <u«90C0C00 
j-<o«>^r-v-t>-*oooooo 
t — »• — ooooooc 

..•••••■•«. 

9000000 



\ x a. u il 1 <u uj U) u mu 


y j / a 1 j» » -i -•» *-• o o o o o o 
o r ox>*« r ' — '\jx> 9*^000000 
t ^^ooir^^oooooo 


r u— -.ci/»r^ryiaoo3o o 


-• 9 a 9-3997 

— J r-9 — 3 3 i 900000000 


V4} i, 1 . 1 ) Aj gU AJ *J Ui «U xJ xJ ui aJ 41 xj 

rf«r*jr-ca*i , ‘®*>J^x>Kir-9>^fV^o 
--• © -• c -T 'M © ■© •© o ■v o n >- ^ 

I - -^-ir.\fUrOK1CCDCC3Nr< 

cj''va-»j-cr4/®4^irin«'fi 



N X* M-' IX All^A IUiUAlalli’iLlkLlIlllftJU 

i. - M • 

— > y x x - 9 -- -c ^ric»'*oic(Vfv^ 
* r v n - c -o* > •*% r*t — r*- jh ^ 


-9 Oipyii'J>3 tnmrt j 9 



J u i’i jj iJ jJ jJ 1 } uJ xl 'xl ui xl Ui ‘iaI aJ Ul 
•3 x - wJK'a^-^tTK.TOtONP- 
O *9 © 

*1 -r j> r. z* r 'M'u^iio^tfUiON*- 


coocoooooooocooo 

•X- U. i.1) AIL- ti' a) xi (U xMi' tu W aJ W 
-• ^ 4i»-«-0^0'OtlW1033030 
_ r — 1 r •*»«, — r 9^*/'cctta.®®oc 

» > 13 o * « ? 7 * 



xi x» 1) MJ Jj a; j.' xJ Ui xt 4ui xl ui x) <x) UI 

«- i 9 - - 9 


X x X' JL' U.‘ O. a.' ixl 41 US UT 4. UiUlUt W 

.9 O-Of 0 


-\i I«C03^9>>-U^9999 





*v«r x©. \« r ty ^oo-oivm 9 
*^*>9*9- - O !V ■*> » fv K 11 ^ 


25 ?*? 


— “V ^ 9 9 airtriTIT/'Xi'C X 


t- »r> ^ f- « 


t M — ^ 9 



v : <*-■ x] xj -x: :ii xiui xi xi a) unxiui ’xi u 
x. ja ^ ~ -•—'C'Ur>oooooo*o 

— 7 9y>9'Mr*^0!0*noj>(/»j%oo 
t — CF-—-flf.'\jfV^»OCC®«3f‘N 


c ;r \ w - ? » » c'« « 3 ir ^ « x 


ii anx- ai a' ifc UiL'itiUni^iuiilu xi 
<0 0 90fMK»»-9<»99r*-<>imKI^<r 
x •*■ x/ if■ — z 1 - - 

<» flay^-v?aa»<MMnn«!D 

x •«•*•«•••*•• • • • • 

270 



























l **)')(-?* j * r jc **< ►* *i V •*• V * ? \ t * d" i J h* e v'jnl** t * *JN 1 Hf 





m; *•• ii! «■ U.‘ U .' 1 a' w a.' W W i». k 1 uJ '*' V U! U.' li : i»i U* Ul w aJ ki W W UJ W W W it' ul k» UJHi d( iU n) In It' Ul a 1 UJ u.' UJ a) ii U' W lu 


\j — — r» »- k o* n. c 3 -o «o 3/> c ■v 7 ? ->o o-Of on-no oi/\ 3 x> x 

•n -nrv"v»—•—*—•—•—3*o > «’t'\i'\j»'\j"uajM'\; 


.3 ^ “5 O O 3 >303DOO»D3330DJ30C003DC0003000330^ 


J *1 j.' J UJ U .1/ iJ OlJ 4J UJ U 0.1 1? 'U -jj UJ Ui «*J OJ "-U l>tu Ujxi 4i ^1 4i4J III ^ Jj.4l ID 'll hU A) 1.' x’ 

C c C 1C - tr - ® IT 1^0 C - K- x- N N N N 3’»v: - a N o w IT ^ ^ 3 O J*. 3 4. H)N/-ON[fM>fV|fV3,3 fV (V O - "O 

‘XT' -• 7 ^ O N nun -O 3 <y JV3'V>n«ON>««'ANrt|N(0-*7?OrN l ft7^^®Byo»'Vtf>-*Ort*#l»N*,OiO 

U ^tflTN3N» r <tt£ — — '-(TONO*'N0^3M3?0’^^OK\COfV^fV-—CCC'OCrit««,NNNNN 


— -V'VM'UMfV'MfV'Xirurv'\J'W'\l*V'V'g'V\"V(M'v»V'V ^>1 f\j rv »v (V M *M M ^ 


e ti' (L u; U k.‘ UMil U U lo k) k' It; «l' X ta k.‘ k’ W f 111 b* IlT k; u b) h ; U ID k) k: U y U U U bJ U k’ k* U H! U' k! HI Ik 1 lit H' kill) U' U’ Hi 

4 J^'VJlMC/tOlrtinO.tl^^N^t 7NCOft<^o^007N^*'M.'''M^7 O 30^m»<t 3 0 0 O - O Jl " v 

a ocMcirp‘M?v«rto3a(riPtn3-*e‘i«3 o ^ o «• o rw«v*oK*.oco'\i«c 3 a- «• => — c* r- r- ® x o o 

r* r DV'?3'-* , u'\t'^3 o 7 t r»y>i/*'ON.©o 3 -»'U'U'\)Ti’*».'^K>^> , n^3r7 /• o o o o*v^®t)ooc 13 c b o o o o o 




o O—* 0 — ■—•— 'OC O f>| — c c c 

* I 5 ^ 0 I » 3 3 3 t 1 

U -Jut 1 * \i* ’xi ‘aJ *xJ -xS it 'll ui ll ti? a.' iJ it 1 ) U! o’ 

3 s c - ■'i o 3 o <v rvt -* o c ►* — t — 

■C 0-C'0»00fnoNlV-5« KW «- 

r c aj 3 — t <r ft ; ^ ^ 



0 0 3 0 0 0 3 — 3 O O O D 

• • s » 1 


a' 'il 11 I 'il Ui U UJ uJ li h) x 1 il 11 J it 'll ^ il til viinfUital’iluJiiJlUilUJ 
3 **> jp .-•**- N- >*» N- X X **"» N"> 3 o J (7 3 X Olfi® 3KfWN» 

N O pw « •40 < AN-«9'00N N 7 O ON-^N OrtiOO**M'-a 
-'K\3r-3-0C»"'0W*»»*O3OO3O0'3(r0MO0HAKt3 


■c — L r t 3 *r — «* — ? tf'ir'* it»^ — 7 - ^ 3 —. — — — — ® x 3 — ?v rv *v tr '•iroo/i’v: 


1 ' >i a.' tl* 11 UJ tit ti* LkJ lx' ->* U1 UJ tl! tl’ 1' 'i> > 1 ' Lx' Lx. UJ ‘l ; lit U ill 111 UJ UJ UJ U1 UJ UJ tl* UJ UJ UJ 1 ' ixl UJ U ! ul 1> 'll UJ Uf UJ UJ UJ Ul UJ 1 1 UJ 
O-*lNf\|00O-'0^oOO-«t>-^3M v ''0K1ltl030fM033NffOfMI10OO0OnjW«3033Nf\irMKl7a 
3 3 N LT 3^NNnt'ITW'»\'K''--*N — A» N 3 N (V O N t' 9 3 O 3 3lTNi*l®^*nr5O*-<MMW^OX.O0 

O 3 O-p^rgiMAliVa 3 ST O O O N B 33\TJpp^NNN‘-OJO'U>nOOOOjM7 O *irw 3 3 3 7 01?' tOlAJ)® 


3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 331P 1 P.P 1 PlPlPsp^UOIPlAinirtf''00 O 0-0-0 OOONNNNM^^KNIOBI'O 

271 














c & f o 3 rw 

o — 3 a « ^jD 5 
oC7“OC3»^ OC ■« • • 

• tT- o 

o • >••••*•••9 9 

33000330 3 O t 


1 x. XX. C •+ 1 

JoJW a- - 
A a i j 


» » i • u 

• • •- 

• >• *- *-> 

> > o o o »- 

► o u i * « r 

Z^ZaHLlC 
I 4i 4i -** *4> W 

> ^ ^ t, c a x 

1 U UU •-»*-• 3J 
> U •>*•-• ti W5 W 

liii UJU I I 

ji -U 


I (O Ul lii 111 MJ »- *— 
i « o ei -c i < < 
liiOO aMU 

a a a >- >- 

. a. a- a. o o a. a. 


» » <0 3 K • 
iv»^ 3» «•*> 

« (\; J\ 


02 U 
“• «*J 

0 41* -< J 
•-•►-« K X 

*-o u < 

«MUMui 

-»Xa.X H. J 


9 3 -O (V 

« O X> X 
K <H O IP 
9 » 0*1^ 


O U • 


1 U/ Z a. 

t -«U 

u«> 

£ MJ13 


O K O I 


—• 3 f\J - 


POP3 


■« « wj uJ uJ >*/ i i 
I*— 

i O C 2 2? — — 2 2 

> •— ^ ^ jr ai di 


D N UU/ 
UNO/ 

<o X*- 
> 2 x y: 


^ ^ ^ ^ fV »v ^ • 


• • •> 

4> _ *#| M 

•*■» ® O 

^ x» *n 


kU.XWU.Iktt.U.iLktt.U.k.U.li.tL 

c ® x i a o r a a d 3 a bu d a i 

o OB P -30 • •-• • «tn ••• 

• • iC^i<OOI>|iONNt)ocf\t 
® v» • O - • r» O *N ^ 

x- ® •*- m — *i o m « cr- « ^ i/> k ^ « 

^ ni • ^ » »-»-»( 


222222222 


£ J A "• 


•“• 3 


Jt A. 

O *— 3 » O < 
uj U2 

- ^ — O — 

■m UJ <l 111 ■*. I 


u x <J * vo r 


’ —‘ 

*a x 

►>- Ik 


»- Ui<Z 
■ al X £ 
» Z co i- 


? £ £: 

*. X O O 3 c 

3 3-* *— « 0X00 

h»-Z7 ff Itajnr -a 
/ t L»D4»Q33X>-» JX 
C OMQt 2 M *- 3 O S 
-• *- X — O - - 

K 2 lk« 1 

(2MJ 


oJ 

to 3 wi oo x x a *- u 

"•«£ UIXX<U3t 

: a *-oa •- x o v 
)X»IX J JY-XI 


u w. 

c a. 
' a as 


•) <0 lO U ta) hi Ul Z 2 


-i Ji X XI 

X -2300: 

— — o o o ; 


-i _i _i _rx tr _j 3 : 

INNMMUii < ^ —* i 


: ** O O *« « 


U U £ X 


O ai 

z 

►Hr O 


HHUK5 

•a -t o o 

X - o w 


<« z O C3 •-• _» «J 


X X 4 B 1 U X 3 


: 1*2 3 r«* IM 3 3 *> 
i-IX NN2 2 1 
. Z O 3 O ♦- •— 3 

mu2 2 0)0 0 


272 


























































Reading 90 



n*OI»* ■ 00*0 »lOC* » loo tw • 21T.02* «*CH 3 PT » 9*5,99* TT • 2*1*,? / /-»*J PAGE 

»**».!FT PfBPOBMOKl ' frO/fT 



*}“i I'i.OJI O.'VJOJ.15».* lt,0«2 **.0 0,65 0,00 


















«E»i;T*n z ni)^o Hum;* * IC'i rt.-F a ?lT,;>i;3 .iAc7,3 Pf a ri a iH-*,? p*G|; 



DRIGINAD PAGE IS 
OF POOR QUALITY! 




















BA**MA HCL'-'T 60NV M*C« VFU 9 */A , * - A/AC »*CJM T► 


























*«fij p.js p.og pr* oox k.jp r.rtj C»*tLl p»7h/p$u p-ib/pto p.pb/pso P»OP/pto 

0, JgOOOJ O.OOC •?.7S«e«a1 0«U(>0 o.nOP o.oort ?,'>7'f*0? U.IP57 Pfi 0,J7Pt*C« 0,000 O.nQO 


MKii*irA«fvfwwAifVKrwMrunr. nnrmnfuigKfti«ufUNNn.fuwrimr. ^nnnnmirnr.irfrin 

oooocooooooooooooooooooooocooccooooooosooooacoooc 

t ft I I ft I I ft ft ft I ft ft ft I I »: ft > ft I ft ft I t ft » ft f ft I I ft ft I t ft ft I B I ft ft • I I ft ft • 

c c o cc c m r c ►> — a- » r ^ m < * <• cr- r*- ir c co 9 r ^ 7 9 c tw w »■ c 3 ► ^ c * it o it ^ a 

o C 300 3 0a'9rV«-.'X91HO»7tTi/\f*-9iUl*ol>i«N«)P«.®00®Ntn9wKlNKOtC9«P1(M«>-0*o-9a!9 
c c c c c 3 a c «vir;»^K'h-Kf>j 9 ^r> ■ 4 ?PVifr~-KiK'K*. kccc oc k f- o ^ c ira-a 9 


c c c c o c r. r. if. * - — -- a < rnr. mr^»vfv»va - rn ^ c m «r 


c C- C c c c c c-ecccc C C C C CC C C C C C C C C C CCCC. CCCCC. CCCCCCCC C c c c 

u. Ik: h. k. k. W k' k; k tt k: 11 ; k. U' k k it: 1*1 k.' kJ k k k It' It k k. k W k k Bi k k u. k k k k k k u. k k k k k b w 

OOO C O C t9 /» N 9 9 — 3 3 <M \ k 3 — ■» «n » X) fW 3 Kl k C M«l 3 INI O 4 ^9 tT /> C X> Kl —. X> O 

CC CCCCr,LP.C<<33hr«CNai9*Wlfff9C339H33»r,99K-9Cin9CC C9C(Mf'9KHfjr,?g 

c o o <=» c o 3 o 3 ck -a o 3 3 m 3 9k^k9iiim?M39inirinkk««no3 .u .u a* 




3 Ki»vfvf\jfvwfMkMvk;iv<y(VNniMfVMi\iMMa»Wkifv,»kininir Kir. k mrtnr.K. k'k^kv*^ 

03 CO3 3O03O0COOOOOOCC3OOC COOOC’COOOOOOOOOOOOOOCC 3C003003C 


k a 1 Mil ui a) Hi a! *2 ui ui iii aJ ui Ai k ’a! tu ki ix! ui kJ bJ ui ki ti ki ui >ii Ai k k aJ ui ki wJ k ki aJ uJ aj k * ■ - ki a) ui a] iU ai •§ • laJ jj aJ aJ aj - ■» 

<rchk9Mvo c c — 4 —<r<rtrc 3 r» 9 « r h 3 9 a. c 9 t— -c m K" it c fkn^C9nwcccr---<i»n4irfv» 

O -©9 3 W 4 3 4MT«^mNfV^'WrVi909®®it®4)99(»094 V I\l 4 -o«K^CeN«,439N3-*-9Mk 

k - u. a. — —>iT9ckk4,hi*vairi*,ii^^ r - k* ir «' c 33 340Q<9ka «h«-mKir.ri ct sMttif-itir. ca r\. 


4 aw 9 4 a 3 4 »b •• igikfVi>VMnikia 3 3 a 3 3 3 miyjMiu - — •-©-« rm r ki ru n. »n n rv, fv - •*>■«:? a ir 




k> u k k' k' k k> k k ki k k OJ k k kJ k ki tt k k kl k. k k: u. k 
tflfv 4 - 4IB3«»min»»'-o»\i^Oni.'V^B49W-l 3 
Np-r‘f'4n«,»-r. 9<r9cc 99f-r^ir9irir9if4 a- 
i£-Cpn®®COO-«^9!A3 3 tfft 9 a 34>KVoa-.,*r--« 




rV'Pwn.(vaMV(Vf\iPi,(V(\.M^«ffni^r. ** *9 k* #n k> k. rpnrKi^^rKrKi n r: r (rr irm r. k. m k- ki r. r( ki w r, r ^ 



Ul> AJ AJ k' U klti.' k* kJ a! CJ ki AJ UJk.’taJUtif'AtktkiUkfkJ AJ kJ kJ ti) UaJa) Ui AJ kl kl UJ Ui'Aj tli klUJ k' Utii’AJ U7 UJ Ui k’ UJ ui UJ ui jJ UJ 

T Ki 4 K" -C •* « « K r- K K f- — 9 9 If- C IV K C C — IT a IT> P^ © <JL 9 r v <4 C .4 »T> 4 3 O « 3 t4C«-.9h4lfPN'fVCIViO 9 

* / C »o 4 3 O r« 'M ^ ■ ST -*~-4>CrV-.r>99--*.4>0-*3 3in*1'*»9Cti4SND09l'lO*‘'»'l^ ,,, 'OC-* , 03 C O "9 3 •-- a£ u* 

■C «■ * f»\:avlfO-CMi C C Cp^----R'MPl3443/C'iM«5C'rra9I9cC»*A , aa%KCifP9M' 

— ir «r 9. 9* 9 999-0: o e o — — —— — f\.ruiv»V;f>jrv‘VK. w « 9 k k 9 k k k 9 a 3 


k Af k. k UJiiJU k k k k' u. «i k' U IV k 1 k 1 k U ki k kJ a k. k k k> 

If* 9. 9 *^ivc 99 9 :» r\* a"* 3 9 4 9 K 9 4 lf» <V K 4 O -C» 9- 9 m 

c 9 - 3 ®ccmrm 9 aifkcroKc(fc 3 — ir> « «:*«•* 

— c 4 C9**t4airo-^o l 'k4443ir«9®cj)®® 


C. C C C C C C C COOCCCOOOCCCOCOCOOCOCCOCOCCCCCC. CCCCC 

kk k k u k: k k k k k kk U. k k k ku k k k k k ki k k k k k k k k k' k 1 k U. k kk'kkkk k 

>00 ooooooooo^iv 9 -o®in 09 ®Pim^»nn(i»i*«fM«iv 4 No-«fM«o-« 09 «o« 9 o-oo® « ?v 4 o 

C C C C C C C c C C 4 9 ^ o. 4 C3 a < 49 4 4 t 9 r 9 C K O f- a. 4 <4— rv-4*CPV.=3.4'9<4rVP\.K1f«rc;m-4.^ir^K 

00003 COOOOC9 3. ^ — «in49N9(M4-»^K490iriV90 - 4 4 3 3 3 3 •./> „n 4V 4? 

■ C. 3 O O 3CCC*CC«9t _,A_^,.-.^«_^r\JP\{-9»~*OK'3 J> S' -C 9-9 9 30 O — — —-a-*.-.— 


ri* f\ f\ r\. ^ fV »V PV f\. PV «\ fW «V *W fV «V *V #Vi PV IV k fV IV’ Ol flj K »T *»- r«> *r> *r *n K: K*- Kl Kl *"! K> K - »C Kl K- f< Kl K, K. K 1 K K" 

OGC 30000 COCOOOOOOOOOCOOOOOOOOOOOOOOOOOC»OOOOOCOCOOC’G 

til v ki aj ki uj u j k* Ui ki ki bi ki Ui k> kl ki ki kJ ui ki ki ki ui ki u ki kl ki Ui ki ki ui ui ki ki ki ki ki ki ui ki ki ki k! ki ki k> ki ki •* 
C CC C CP — <- — r K 4 < if • ^ If C C Mf 3 r 4 in 9 C 04M99 9K3«9»VKKinC9(V^499a'4499irfV4in 
OC-iO9C^ rf »KO-M:*'-9Oir^®®U'in®49!-*«®Cfl«99O4IV499®p*!Vin«999«9-0iU»-l3 
C C C C-9K , 'airhOe-«r«C*--’59IWftHrir<99CCCCC-.uft\aKK,959?!49444inf'» , </ 

cc c c 44 ? 343333 ntfmtfiirc<<<tMrf«f 99 »-p-• — —* ~ ~ — - — 


fWfVIW'VfMlV'V'\l'V(\il\iWf\MVryrvi(VfVKr*)f»n*l'nKKK>aKKKKiKKKW'n?P>inMinKK1^K^I*>-i-n<^W 

CCC c ccoc cccoccocooccc CCCCCCCC-CCCCCGOC. ccocooccoccgc c 

k k- U_ k k> fc. ki k k ki k k' kJ k’ k k kJ k kJ k. k kJ k U.’ k k uj k k. kJ k> U k k k kJ IU k k k k k u. k k kl k k u k k 
00 c: 0>-*0 — ii-n9O«0C»fV«l9®iPCu9«iniV9K99i). ,# l'««JO^J , 0« i n9uMC9 l nKin'<ir4O^*i^^'7» 
cc oc^c^^r-ic-—»r-cr» c -3 c* 9 —->*^rv(T ^ C90c9-9't/nx9r*cc 3 ^ --f o m 9 njr^^ j% 9 o d^inxN , n / 9 

O 3C O-UP^l'O’^ ^J/'9-C ^14 4 9 KJD 9 4 4M 9*4uuJW34lf. ®99999 - '4(n®999®»«>9999 O-^'XJfV 


0000343 f 9 3C ?lK. 99^®9 9u-. 


— ruf\;k.fVfVfV«vfV»\-rvrvr\'f\«/v«v<v<VCv.fv#SjrvfV9»fVfVirv.»99nrrK»»c»p , 'foK'Kifvrvik#Mrvif\.«VfV!fV*vrur\ifVfVfv«VfVf\.fv 


Ui Al Ui k> Ui u‘ a! UJ bMii h. 1 ui ui kJ U! Ui Ul U; a.' ui tU I® ki kl UJ Ul bi Ai k’ k*klk*kikJUikikJk>kikJuikiUJu.*kiuiuik:AJu>kiuJ T AJkJ 
K*-tt C K9 C.9 |ri».9^»V5nB’»Mnc« 4p-(C9»-«<KKir9C9©Mir4999«t IVl 9 - K ifl IT - C a 4 4 4 4 
r^(u9ip»vKiNN 9i rwo — ?Koco*i»o9«C»ouKin9co993xin®-«394 f»'M - occpn»-«or>c J 
- ir- r c k 9 — — k-. o c =a 3ir v »«-<*«>oo , ocp --ir.9Ki4ir — — »-cj\,C'Kr»9»VM9irin4 3 5 n k k k m r 


^ - K K 3 4 irJ‘.tr^-r>'44 , 4i^ , ^*4P. C X 4^ 94 9 9 C ^ 


k bJ k k k' k k k' k k h> k k k k k k k- k k k k k k k k k k k ki k k k’ k k* k ; k kl k k k k k k k k k k k 

o c o c o o o c»oo4> — 4'u^9omo4*N« ; £ o u/, 44oin®!n5in-*in/>ooni9'*in9 ^r^tfioioor-mo o 

CC O C CC 3 C 9 O r >• u4(r9PiK3 9 CX 3tnO — a®9999 a- P~- C«r»99-0|r'^>4.9-9-^k—in XCC C9 O 3 

OOOOOO r* wftl 4 •-»■© « 9 9P*. «<4 a 3 a 90mrt'nKNf‘(M44®« PWCT -• “M K 9V © ® ® » 99 © l/> -• O ® 3 ®9.<> 

OOCCOOKK©® u-.-uuuft|«vrVIMiy 'Vlrti -*-<\i^fVIIVn<ftl*7-*9e ©9VK*n^(MfV|IV'Vi\i*<KI 4 c iPlfl 


OOOOOC OCOC O r CO>OOOOOOOOCOC OO OOOOOOOCOOOOOOCC OOOOOC 3 0 0 0 3 0 

:u UJ U a! UI A 1 U lit UMi! UI U' U.' u.1 UJ fli UI W Uild W U' IU bJ ’® bl U Ui'Al U'aJ Ui U' U* U.I AJ U AJ AMU UI W UJ Ui UJ UJ W Ui U) UI U AJ UJ A' t»J 

cirmc® >*9 4 c —■ *r c ct o in ^ ccuKirir'9cM-4c«<vMf:!i , i4ftir.irccrv;9p'iv9irinsMMcc9iro c 
IT9 ® m® ^ ^rviAiv *i 4 9>cni9 <vi9 ^*4© 9 m9 « ©« 30 3 99 ®«09^K9om ® ®9©«nj'Vin ® o o ©9 9 in 
KiT9u*.K44994MW4r*WftKKK4 K 3 4 3449C4114 -09 — f\. ; K1 Kl €*• «. CC 479-0.' QC IT — 43 O. 4 « 9 PI 

f ^ n 4 9 4 9 9 4 rer ------ pv »v m rviviv pv o o »a a 9 s p"pvh:« 9 • - p < »vrtr*»»i»PVw^«iM-^< « rir 


C CCCCC C CC CC C C C-. C C c:c C O C OC CCCCCCCC C= CCC- CCCC CCCC CC CCCCC C CCCC 

bLk-k-b.kJUbUk.bb k U. k* k Ui IbJ k : k k I k ki W k k k k k’ k k k ki k k k k U. k‘ k' k ki k k k k k k) k k b' k If ft b k 

4 O <T If. 4* ® oOw9^fniPuOinOIMO^KHMO® O -+<X> O-UCC 0^«»^' J >'\lKrtK®®4«rU®4 09-^ O ftl® ® 
K h O in C- 9 4 ® CfttC.9 tors ClVi 4 C 9 Mfk'c 9 9- 9 K K C K PV‘ PV CW K - - 9 ^ PW 9 4 9 ^ 4 C » =3 — M4C4 

«4* C «1 in 4 4 4) P9Mt«/099(f OO OOO — -o»UfVfb«b4 3 3 lAfiCi} 9® OOfWCb 0tn»r'4>999-9'XiC90<^r^\4> 4> 


-KVK^MKiKtKrtKKKKiKyKioa oo-3r 3 4 4 4 4 4 4 o 03 3 3 3 3 3 4i/>tn©tftmini'inininihirinin© < « ® 4) 


277 









































tV'e t’&lut.B ii f'tfc’iub s io f't *0v>.- i?w*tT2 o 4,11 pc ( ■ uSoV Ob^t) • 0NI.1*3a 


C -T ^ KT *** *0 53 =» S3 ^ 

•- T ’ 1? C 3 O 3 C O O O 


>- -L. ^. ilW i> i)ix! alurilU 
s. ff =3^'jyr-ir>ao , w'-*i-^cocc.cc 
.• ■‘IT ve* o u « « OOC-T o o 

• 9 r'V-«tftV<C-“CC C C c c c 


\T ~r •* ma — *- •«• e «c 3 3 c c c c c c 



r ti it u W k' ti b. ta. W » h. 


- t © x 1 /) — /i *- c »c.ooooo 

c -* c* ^ — f*' c c ^ tr w c c c e e <. 
» \ x> .• c f>. « o c c jooo 






—». v 'x- u.* ‘i.* \i< *; -a! tu 4k l u .a u: v ik! mi tu 

- T C> r* O^'V'O^J'^f^'k'M^COO 

«-■ •' r- 1/ -X- -* t. f\ fV •** 1*» S X -C < *- 

• *-. ? •?, a r -r*/-<r'vriTtf , *r!tr'ftr*rirtr 


C c C CCC CCCCCCCCCCC 

*• >1 ii tl b kulib.bkkltllUkk 

2i -• ^ 

v. * ^ r- c 9«rcita%<v'\»v. 

t c 4? o ^ ^MMiajtcx:!. c 



— r •*. jj x- a; a -oi u> in k.ui> u; iu u; ii' >ii 


c »ia3! r cira(Mrir«v-a^c — — 

—• 3 xin»»oo 



ccoccccccccc c c c c o 

X U. k. Ib X' a ii' X k k. kb. it ta. lb. X.* Hu! H.* 
/ r. b> 4 jr~**»Xi«r“~>4>.0"l3-© 
» -*■ *. 4. —• 31 ,-C -3-31 3 uT >T » > C — fH <V 

l •••••***••»«*■• •• 


jvrvfvfvrv.A.fvrvrv^^^'V'v'VA.fw 

3 O ? O 3 C OJ^OOOOCOOO 

O^iki blttibl Xi t^Wkik:wtUA.kUiUl 

4 < fV ST <- iT C- Cl ► C N r K fl 

■ft o c. kiru o o 

t Kir.i ire ► 4 *rr«<«>N4;rr 

a •••••••••*••■*••» 

< 4. v> 9 9 i'’- «r «v *. «v — — — 


s«@s 



• * • • 

ft ft li tb b k b U k ft 1 w 


X J> V .: c Q /■ jjyciooooooo 
c /**':-» «: ir. a cir c »- o c o c * o 
ft t ^ v ^ 'V® jr> — ooooooo 


« -o (V ^ ^ T) a Si O OG» 300 


c t c c c c — — — <**,••+ ~ —• »- -- 

C*0 3 0 0 0 3-COOOCO9C0 

k* fti ivWtt/ti/wk'hnuiu^iiift) 
ttCNJITCCC^Cff^COCCC-* 
Hirtn® «m^c®o9 o o fc i>o 
I IVC IVC- *«-iva ; c =• 

a *•-*•-••••••••--• 

iT If* P*» — <— « 9 e C C 4 3 4 1 3 rr 


c c c o c to 


wooooww-bo a (\iw*^cr a 

t it. km«t r-mc —cr<r « « o«^« ® 

ft « ® C 9 3<«ru?3334!»K)tf>«W 


■O 43 -O 


278 


























W £ 11T n f! « <'(|90 m.OCK * !u<l TTf<r T 2iT,i'£J «•»(> 7.1 B T » -JOS.S-J? tj a i-H-J,,! **r.fc 


ORIGINAD'PiSGg’ia 
OF POOR QUALITY 


C C r CC CCCOOOCCOOOQCCOOCPOCOOOPCCC»OCCCC’OCOCCCOOOOCC O C C C C 

It U ml: to it fa. to it b It It M-U) k> b.'h. It L b a k. bMt k. kl It u It ki (l> bi bi U lu k. k 1 ki k' k it k: It kilt U' k k kl k- k. ki u 

*r» <o x: 3»/ia , rrv4)of # >(vi^o*<r'»'Ci^' < «^i/'.MiMoMtfvo(*‘e»»NaiX3Ki^ors.a-*o4 o a ir ? if - ji > o « t 

N — C M ^ \ MT (V <C C: —« lf> Q 9 *0?^x 0 9 ^30^9 C» 1/1 — tvi fi O' 3 9 O .*» 9 9 *to 9 •'"V 

U 0 7^<V^NOOk-^<J OrO'VlOOOjn|rVJ(\JXO[Mn<i^OK>.M*1^^n:D fT 




k. nn'iirrrr, M»nMi»"r>i»iHiKiiOKiK ,r ii^K'iflKi^r, I'lKir.rr^r^inrK'irinrK'inKiTiw^wKWKiKK'.KiK 

0 0 3-30 3 3000000000 J003003C0300300000000CI0300030C00000033 


lu ui u. 1 « -t x uj UJ 'u iu it io ui d uJ j; ui '^J uJ lii u.' uj uJ it nr -t it tiJ k' U ul uJ u) u. 1 u.' utt it k>UiUlu)iilit(UUJa)«tlliJ.t 
*■ a — — <c c- x ^'C o* e ok^MTirNg c. »»ik k — O' 3 ? x o *r C « 3Kimvi(MnoK3 < « cc o warn,* o =3 o 
rv c ~i — 9 - r ^ !V a 0-3 **flc ^cir»oo'ii*«nM)caj|ftjK<o»‘W©fff\i«*toir ok-*^ajoi.Mwir »®*^3 3 
u o Ki c ocofvc 9 i - * ► t> f -t i' •*. if 3 c c* i\-»*co(ycM?t7 cro® — a.x ^ a. 1 kk « « gnir 3 3 3 3 ? k r. k» «n k' 


*\j K K P^V ^ 9 «(f»» , »|nK'l''Km3 Kl K* KUV 1^ W A. ^ A. »*W>| fV <V fV MV MV M M <V «.' a A. »VI l\ fV M M 


COCCCCfCCO 0:CT cooccicccococoocooc c oc c c c c c c c o e coccc- ccccroc 

C k to* k- to to to to to: to' to. to to to to’ to* to«to to to to to 1 to.- to) to to to' to to: to) to to to) to to to) to to' to to to to- to to to< to) to to to' to to' to to to* to 

4 -*inNffh*rt7W*n«i-0 in^ CKKO *4-£l « C C O O' © O (O © <VJ o S --I\J rv 

a < - o 4 c c «- 4 'Oo©cooo-'CioN 4 ®-;ir-«Kc**»<«« 4 ^«o®oO'e , w 4 *ooi>iKiion 3 3in40'0 

a OWH-l3iniftintfV40 0 4 0O0N®0iBi00»»ff0OOOOC<;ogO3 0 


i\i c cc— c — — — » «) c ecto*-oc-cc-occoo-*« — c oococC"*-coc**ce-«H»^-^ - — ~* 

O C 33000030000C0000030000000no000003000000000000000 0C O 

l * « • • • l » * i » l l • k I i i • » 

«4)Uiu>k)lirk}kJU. > bJkMJttM(ik)iilU)U)A)UMUIiMLlltlUfk.‘U]klUlU)itU]tt)lll«/kjliJk)taUkliaJWUJullDUWU)k)4)u*k<IU 
K^*-norcr*-hf‘CKi«4MUft)ir:oi/»Kto«K>k©®No , -k.^.o»**ft*ui/'tK»'iook‘OK-cMn3Ctoc 
« 9 - 9 O on^-l^-OKOWOOO OlT 1 O (V N 3 4 3 3 ^ c 

toe cc 3 3 - «<r ^ c. •• o t*- « « oirrin e c c cc fr «- < o- n m rv to m if ^ f - c 


9 0- 9 c <■- iv w. •-* 9 *v:**«\;k»<- 9 *-~- — ire/v—.«r — ► — =* r*- ♦** *n •- c 


c oc C C C c CCCCCCCC'CC C C C CCO;CCC;CCOCCC,CCOOCCCCOCOCCOC-cr o c c c. c 

to to’ b- to hi b to ti D O- to’ to to to to to’ to to to.to to h to! to- to' to) to 1 to to to to to. to to to to to to to’ to to' to to 1 to) to to to* to to toi to to to to 

c; *■* f-'l »v o a C »-X O -*0 O o-^4>-*-«OfV) , '»l'll # |(C4)3 4 ft) 4 3 3^0 o«« 4004 ONTft - 3 O 3 3 Nftlftj no O 

33T'ft.-|/13^^r'l ft H7CIP/V;k))V«ft--<N-<a^CKrU4'^«0'<3^^fW^C? IflMntir^tPC-eO'^-C* -C-C 
C OC-rfft)fVfV*Va 33©4M»*N«OOftl3 3 | lftlP4H>.^T«»M0 0‘O(UK>-<MM»4’©OO^f333 

e i? d ere 3 e a 9999 e 999 99 ir/>tmr*/»/uai/'iri/iinift»niA -C -4) -o -coo-c-c^Do^r-p— 


279 



















































































Reading 90 


= 230.52 sec. 


281 






















G4‘r» fM'L' I sQf»V 1 *CH v fee 3 t/A *> A/AC hO-tM Q IVAt Phi £TAC 


Rjjrvnt) hooi 10 
Bi.HQVd hvnioiho 










^ *0 -• -4 - ^ m M V*W M“W !V V “U ■>! *\t M (VM MM MM M M M M "\J V M M 

MM r\» !\> rvfM .*U :V fMrv <V f\J MM fV rw f\IM fv rv MM rV!M f'U'V fM <M .M M ru *Y M ?M(V 

a -c 3 «\i »n n ? r> & c o m a ^ a <r -r -n -c j\ a **» ^ c ^ tf> ^ c o ^ 

W Xt in M Xj J\ X> o J* ^ ]> N -3 Jfh. C> « M(H PO M ^t/l O* > - *- Kt V « P* ** » -i. -O <? 

rvi r\i rvi m rupo rvrA a* ►*> —* m » M o r\i fv ■£ a rw — ® ou © ^ C n <® -*\i ® oi a =i o -u 

■r *o rn *o 'O m ^ki *1 **i m*o ■o n n*^ m ^ w «^ m m -v *n m m « m *o 

C? r*. n —« « O N J K> 3 r/A O O X -O MM ©-* ^ M ^ ?** « in 9 Z O* O M « <0 <t O O tl M 

»HN N O tn® ^ N -o O M -< W 9 « ^ 9 O « 9 M — "• 9 ifl O r» « 9 9M K» -* /I 9 N » 

n 9> r«- 93 r>- .© r*-x x r*- 9 r*> 9 -o k •*> © 4> <r> a a m a in © ■*> a in ox* o -o &■ 3 x *n 

9iniOIA993MO«M«««-On-0^3^MJ19M<19 9M39GJlKt9 O •* C. i.^ iT *< £> 

M • «M • »M • *M • • ■ * • • • • •• • • • • •• •• • • •• • • •• • • — • • • • 

r /. a> K « 0 9 -* O -p lA ■** 9 « O 9 ® l/» 9 M Me 9 O -AM MO M 9 9 ■*» 

r» r- © n* o *- © x> -c tn sr. ru » nj rn o o a 9 ® x> tc a> to x xr n r~- »n «r> ► 9 a- r- rvi 

M(AlAflrf'in9iAlAAi'.A-OU>9P*.^9«lAM9^MOIph*-<9^M9 K»9 9 -3 tA 9 <0 9 r«. J CL 9 O' 9 C ? | 

^-a^*-***-»**-MMMM.MMMMM . M'A 

in as* r- « r- 9 c m a a »n a-n — a rv m a a in © n im k> a 9 a© © rw **» - -* re 

e'WOOeo-^’AJ MMM^r^O** 3tftiA-*«enr>-'OM®nM>O^D30*<e-*MOJ>n , 903'A'AlA39X>- , A^9r> 
w M M > M 3 ^ M « MMN O M *0 M M 3 9 M tf> n n S ® n S S n (3 (C l»» » h- *A 5 3 n O 9-01 A'O'fiM 

-VIM Ml'V <MM 'V'V fVi *V M M MM M “M M - >* 'M 'V -• Ml <V *V M -• •** -• -n -• “M -« *M — 

O^ea-P^OM-OO-Oe 0*N 9O*OO«39fVOXlAC>r‘9O3M9'* , 0Olft0O3 M0in90-^00««9-f000- 

*a x © c- c- ao — 3 iaki © s* a -a © *n a -o o - cn ©x> k tr « 3 3 

3 ^ <v m a>ru <r x> p^3 xi —• - -o .«n© r\i -* o » rv© o t> Ai -< -* -• <v 9 ® -» x 

^ T -o 9 -O 3 n-A M N- a LTV MN -O 9 © © -O T» 9 tf» 9 tf» X5X» ^ 9 3 9 X 9 9 PO 9M 

«9 X9 £3 X9 « (A (AMI IA*< *• K 9 « «A © lO K> lO in 3 « 


nifiin«o oooomo 
X 9 © UfMM£MM(UM 


<OOOU)OO0>IAIAWlAlA<«IAiA(OIAlA0>lA9l(OiAIAOOOlAlAinC3OO<OJiiA0>in(A«>lAlA0»«4«« 
D-p^2MMwMMJMM‘JNKJ<M>3nni.'0« 3-.—i; tft i/» 3 3 

CIOPUJM-« <x> ->• —• CD r- r-- o^-<(DMM®NP*. Xl 9 30SNDM«1T®-0 31 N N 3) « O) B-7 9 E 3 3 
x • • i. ••jt - «i •**.■■! • • i. • • a. • * 1 • • a. • • L - • i • • i ••*-••*- • • 
0»»-r*w 0190000 900M(\I03 7 0 3 3 OA1A OIP AO« « ONN OKN O® X 

LJ 3 3 U 3 3 UAIAOiAAUlf.irUtf' , AOtniAtJlAAOtn/;UlAAOinifO^/U»'lAUAAO^^ 


283 























= ll 6 r ,?^00 a Id f*/ >0«- £?V ,C<* e d • t L (.' t s 0>.% ,lei)d 3 SNlPM* 



■c a. ^ - -o-» ir r** m -• *•- o ^ o a « a o ^ ^ 9 ^ tn r*- a >0 

4^ -« ? u ®*. fw/i - » a » to -♦ o c ^ r- n* nt-o 

r«*fv r*- a:» -^r** *^o me a m m^i mm a « a a k mit 


’.^ ^ or** o -u syjy'i j\ iA^ a ui» o oftjc* a® m 


l -o i»Tr co ■> zr ^ o a tntn a t/v to » na < 7 * » > « jy a in a 

« x» « h- ins* tm n an a r- 00 a s a a o a ©a a in ni a 

-< a 1 A) a m a - a a /• a i) a a a ( 0 arta 3 ir 3 0 iv* 4 <iarj*< 03 rt 
m m m m m m m m 1 m 1 a • a *</> —•« • 

» 

-c — poo* m o .on# — a r«* © 00 n# r- in r** 1* oo <0 « <0 am* —a 

c * > 7 m -• m« a»a<v><na«W'0»aN.->io#ftioom^r.ai» 

jA.ArjcaatMa-XNaeNatAiaMnVa -o => a -o a> a> 
m *n m m<v mrj mm mm a m m -• m •* a a -• *n m «-• 



a^o«oo3ino*<ao«o^«*« «►* amz«i^z«i/»cniin cm a 
■fir* an a <m n o «m ^ « o ^ -o xcruj-orvuj-omc-a m n m 

rm x> x> ® a ma -4 a j -« 1/1 **-*o-« 

7* x* n *0 -e a -o iva x aim a* o iMaYiwoiwa asayso 

m fv m <%, rv rw — <v n* <w m ra n»< 
ttr o \j o j m o 

u ix a a < a. «r a. o z 

3 0 0 0 0 


»(T>n«v'^ winm»intr«oj^(r oaintfuoirir wm^y^-«iij-*^y*4.*>a>in>-4^ 

2 « « j e « o^o*o-*-*or*.r«»ojnir»onin _i a a _i a a o a a _»a a ►-• n in »-«a a 
D-^u^HB*«-ij«a»o{>ioaaaa 3 n -o -om ao n« «.no « »- a a r-o-o 

X • • X - • ?. • • A • • X • • X ■ • t ••fg«»N*PN**N'**0«>tJaa 

o a a 000 OA»r>*ommo«ooeeo« 4 > o®aoo«o«®o®OM^^Ko® 

umiru2«uficuo«uoflu*>fiufi«2t>«2®»z®»a«®u.fi«4.*® 


284 




















19*<* <,•»»*>? * U '•r'-'-'it.* « Id f */ -T"- W^'r^c? SHU) »>f I • sl.ltH n t‘'“ * 1-'!»■!>■ 


■i o nnrtnmrvMntminniirgninf^^niani^niiviMNniivivivniAii'KnninmnKinnMMKiKnnnm'in 

*— 0000033000000003030003300 O O O 30000030300 DODOOOOOO O 

X llllllllltltlftlllllllllllllllllBItllltkllklllilll 

v ^jjiiiuitilJuiAiuiuui'iiuulol ai ui ui iiil U tu Ul UJul u/ ui'<j u aj xl«U a> ui uiai^iuiuiiiJuiiUUAJ xJxi ii ui 

oc ooooooifl^ c-'NKioiiniC3AiK«««N9iPin*«irNmo4fuq 

l> a o<v» ^■•*«NinQr-ooiro7«3tfiiit3«(nin3»<pin9' 

• oc c. <? o © © — Hi/iMeMfli- e«rtinKtwoooR*Kipn>n{M>Ncirir. 

c ocococwwd ^»^ nM »»a(>^..rv M M(VAHUAiivnmir 99 ?K>M« 4 ^«coinin«« 99 ioKi(v*<inc«co > 


CO OOOOOOOOCOOOCOCOOOOOOOCOOOOOCOCOCOOOOOOOOOOCOOOCO 

1 

V ItMLilUUlUIDUaJWIailUttIWBiAnUbIWUlWUJWWWWUMUtUlUttiUlattUUlblliJWUUWtolUUUicIhlUlUlli 

oo s O' O D^ryjon^.ny jO^^n 

oo oc. :? ooo= 3 tr>o“r*—y i»v 4 )-n«fv jc 3 timfloo-.Ne^(voc*-ka*»wM\i«ortN^(Wrtooo»«a 
• o soo»oo 3 o«a^NNn*^(»' © —*«Nrt)irtaii>#iinyB ©a^i(r»® »o^o»noi® oo» a o 

a ■••• ... 

o - © j* ooof\i'v'»iinin^N^ a rv ^ « 


— o oo oooooooo OO o oooooooooooooooooooooooooooooooooooooooo oo 

aBi»fiiiiBiiii»ii(»»Riii»iiiii»it«t»iitiiiitiiijiiita»iif 

V aJ lijAJ^iaJ^Jui^JdJal -iidLtUi di4loiultkl^l^i^J>«li<lul«IUlUJtUUiJl'jil4J^liiiliJj|UulallU>J4llllilJiiJ\4ittl4i^<a>«l4i li 4i ai At 

r: O' © .r ►nrwartX'f^fWMrvj® 3 ^ « 9 «r\j«N^rvDnnn'u9rOX3 rvi rv 

-* r- *- a o^-.<\(o-.-«>K^^o(rj>/>3«r-N»rvior'^D?»»*ointnyw>tntno» < nj>io 

• — cr - o w ww ^ w o a x r« — « t#t /, « rg ^ k k r- oo«M*iKi«N®ra(\jct) o»nhrtrw««KCiT 9 ' 009 'N 


«x — -‘tV'Vrti»v<wnifw<yM»«t w —. ^ rva a a =j sr ir» \r> ^ 733nn«*^<iftunir«n9irinn(v>«iri(««it 


COOOOC'OOOOOOOC OCOCOCOCC OOOO.OOOOOOOOCOOOOOOOOOOOOOOOOOOOCOO 


y n o r- <0 « in k ? tr» « a* ir^'O it Oit oi/tNcr 1/1 

-»n n - x -* 00 03tft33«« =9 « x — > t\j ® s c 3 x •*> 

9 o ^ ^ »^/t c k - 3 —»o<y^-^® ^nj c o « ? ok « 

a •••• «••••••••••«•••••••••••••■••»•••■•••■•••••••••••••«« 


o 00 OOOOO OO 000 O -0000*0 00 00000000 oooooooooooooooaoooooooo OO 3 
_i k 

_t xJ i> xl ui XT XJ LaJ xJ UJ aJ ‘aJ a) XI Ui Ai aJ lit ai UI xl XI dj dJ ai ui uJ vi xj UJ uj jj ii 4 J uJ UjJUAtuJ'AtuJA) UI uJ uJ at U ui XI uj xi -*J xi aJ xl it 
■QC 3 *C J -1< flX » ^irtN «f - h ‘l»t3l\J»N7^J(V^C f\| » *■* 

i -«. -1 -*t ? - 7 -7 17 T V C7 -•> -• O 3 -* 7 3 m ^ > O fi k k. 30 Ort0^-*»WK03^*07 0 

« -3 X ;f=IMq5 7 7- CK8 OOC — — >»fW->O^570XX 5h»XtO-»OJ«®ff'CO'«fVJ(V'V(MKl3/','>‘7I\<M 


-v — .r *r 


K IT 7 » 7 




OOOOCOO&OCOOOOOOGOOOOOOOOOOOOCOOGGOOOOOCGCt-OO 


U O 3 3 3 

D : c. c ? 

» O 3 O P 

3 • • • • 


IkJaiM.uHkiiAtunUA'AiwytUtb'Wli.UtUiAUtiJktUlatUjy^Atklli'AJlitAlUJA'AJIUkJ^UtUkla/kJtU 

oco © ^ -c tn x or* MT€Q-9<c**M(r^irN»'ifi*3^«<}C"K'"flo*.(oo-^ooiV9«^(X r^a 

c* i7o d 9 axtr-oo^'MMT OK-^xxxxx-n; j x ^looonj-oay'. yix o-o-o-OK-^r^r*—-x-xoo* 




o go © ooo oor- ooooo^_>ooooc»ooooooooooooooooooooooooooo ooo 

dj Jj At Ui it UJ At UJ gkl Al aJ jJ u.' A.' JkJ AMtJtllkMCiliikiAiUjUJUiK'dJdilUaiuiaikt iHUttJUitCiblAiUiUiAiAldiiAldltli 

x c-c occcr — »*■• a xx c a xo a a <t ^ x <. ftVKa»oa»\jecrieai a^cr*^ai-< 9 «in>* 9 Mi/'ocr--C 9 C 
• 3 * c .3 c c r* x cr «• «• x> a — —. -v -3 o<'r-''3t?--^i^3oc> v n<v»9>!>cwivn? 3 k r»m»ntnkr»xxxxxx***v»^ 


ooc o —'rv(VMva(Vift(^nrt*o9»irinirKKNa:©c®9-«-«» < - 


oc c o o o o c o oo ooooooooooooooocc oc- ooooooooooooooooocooo 

X it , 1 it) ii itJ tL 1 lit U A X) lit AdJ if tlJ di A UJUiklihJWUfUttiUiUiAitUlfc Ilikilf A' iWMiitltcrutUitiMiMilltiiUAi^ UJ UJ xi UJ 

3* 3 3 3 3 7 « A .1 £ O C ^ M e - o -.(790-«NO-\^C7 .-'T/»9fVIOJ>99ff3-«^JI3-*9 3 > •* -* -O 

•« c c c y 3 ^ 3 --nc^vj^ u © jd r* a- j -• c »- © > - x —•■*»©> > © .-• x -'-•*> m y \i x 

-J 33 5?3S3Dtt'XT>^0flrrt|f.jCH'r34)9«lP»O--»^'V99«a®OatnN? 9 i»K N 


- 3 3 5 O—— -•-•-•■WU.'y'O'^'niT X 7* 7 ^(TNK0S -O 


3 3 3 3* 3 O © 3 0 0 3 0 3 3 3 0 0 3 0 0 0 00000000000*00000000 3000 3 33000033333 

t 

v 4J J dl At di xj dJ xl -*j XJ 1 *J dJ XI Ai.JdidJUia.4l -*ixJxJtdl>*JUJ*SxJ.AJ.4iXf-AjxJxJxJxJ JdtAivlilitAldlM/MjdilildiJ jJ uj x) dJ xl 

— o <v 3- — x x c -rw 3 Jt9jt<\ieaftjKi59-^rt(\offKrt'fl9xMn«^9?rtjt<!t*i«t-o«iPiroc. « 

a. : j. _■ 3 7 o i. r*» r- ©• ** ©• x 3 v 3 m J> 3 tt x> x -Oir ko <7 « \<k © -^ o yi ry 7 « 9 j' *^k 7 a M- 0 ’*t 7 *«Nt»N^r , >»7 0 » 

C. K O O J- c 9 X«®aX-C4)4.»atf“OCCOrtO*d|/1«M»tK»*Krtn<\i90»'l“»«"XinXK9«*tC^«iVirtr»l»0^ 


\ <v.9 n k t. !/» rt <v ** - & 


3C*OC3-A-<x35 30000000000 3 OO OO 

ctf?c. ncoocc COCC OQC03C OOOOC OCOTOOSCCCOOC'CCOOCCOC *) o o c 

U.’ UJ UJ tu U< k. U U' Id' ^ Ui U X U'Ukik.'tuktUtdikiUtL Ui kt U> hi b> U W U U' k; U k k. Ik' Ut ki lit U Ul kt U 'u.' U. uj II* 

t: oo 3 -3000 3 3 or- — tT» x -3 r- r- jrunnirx^t oarftfa*-oroin9rj>'*/'oiM - >OiP 

c O OOOCOC 0M®^O9'^^^-<«K!JMV(0ir»'9«fWK19rt£!t90(npra3«OM^'C-*KIN^KtI93l/>N/>MO3 


i' 3 i 3w 17 7 7 -J ry 9r0»0*" 4 4A^9l X> ® ^ 



i. i *i tf , t i si .il lif ,i' ^i> -xl dJ xl Ui dl oJ ‘ii iii uJ Ui Hi iil aJ jJ aJ lit ui tii lit ui nJ O ut j) T»l nl Lit 1*1 lit di uJ di kJ til UJ UJ til UJ UJ xi UJ X) dJ dJ XI UJ 
o^3or^c9in9»^9rft«o»HrtKor'*93eifl«iino(ViiiU)t9ifliiiw*'Oir'Oin90 
DMDO'V*^-! 3 -< a 3 ?v/i>«inv>«i)n»4 9tfMr-'Vt/i3i 9 ortp « *^«in»otki\i3 9 /t •* m o «* 
t k»oo -c fv — — **^3inir‘v^rrrKco-M<ir 1 mNrra —«c ocM/'fV'O-cr-ct/t* ^ o tr r 


t ' w^(VMa : rvM?v^'uc 4 ;©—* — •'xiruar 3 aa/umraja 



j id a- it ik' ui x' '*) di *' * x ii.xixixiu.x ; . U-xit»JuJUikaxiuJuJtuU>UiUw'UJUjUJuiUixJU>aiUJu.*uJUiUJxj>iJUJuJX' I*.’ at u> ui 
00 — o i ^ o tt tr o «• « Kt rxi^o >1 o at ©-^o«ru—* 0 - 00 —»r*~o—*ocr o —• *C ® X ^ ry r\j r* 

xx •** r- o Ji o a 1 / 1*0 oruof-f- o^-. r- 01^3 77 r- rvi/t a r r r ki® r rvrtiix^o—i»«r»'ivN3MVON©(>9«-'-404 

4 J 1 3 /t ^ o *) 7 «r OOODO-'H^lkOI'Va 3 9 ^ « 4 « »- S O ^ M ^ 3 Ift J»«KKKN ® 9^ Of\S -I « C 

* 3 33 X 937 7 333379 3 4 3 9 9 rfl /> tft i/» ^ IT m intf» tf» ,fl /I tf> lA O fi 0 4) O 


285 




































*- D O O 30030000 



x. ~~ <o .w a* c tno-^o^oooooo 

J 5 ^ -»(T 7 3N(M® «MO 30000 

• 7^<\j-oo®o\ooococcco 

0-»./>KlfUfW — — — ^OOOC-OCO 


o —•—•—•—•-*—•-*0000 

(O C oocococooo 

X 

v. '^Wui<uii;iu^4>wuj| 

O O «J»V®-%*^0 0>-0000 3 O 

D^->in©»o®««(V<roooooo 

• 3^-\-^a~uv»-® 1 noooooo 

a. ••“*•*••■••*••••• 

A O -** T4 — -*Nfl(\(TOOOO OO 


►- O 33003000030 00 0 03 

a * (■••■•••■••••••• 

f/*> o « 7 » * o 

x x.»r. rvjfu — <ya)r^r^r^r~^4>o •© -« 


3 0 0 3 0 30 



a n « .n i \ c -3 o *r» 

— *»v «*» tr —• **i ru c© — '*v rsj »m rxi r«* r- o c 





3 u 4. Ui)ilJiiiil4l4laiu>.U^WjJiil 
< *V 17 — 

£ S C O « 3 d 30 

•* •*■ ^ ,r ^ ? :fufvr^3in®«s> 


•' 7 7 7 - 7 r l/> if Ifi r tf» IT ^ ^ IT IT 


A < ^ ^ ^ ^ m ^ ^ 

3' C C C C O O C O C 3 O O O O C C 


^ a. ■ *. jw UA ^ aJ W ib x ii .it *; h. hi M U 
X/7>7'y-»’MX»0-^0 

-- £T «"- X C'Vjy'f*®oo?W»\KV(VlW.\ 
• T - :. - H - ^.'V (VfM 'V.M ^ "V V 


00 0 0 0 0000 3 00000 30 

11 X.J U JJaiUlUA>-i)ilU]4l^«.' 

x c^r-rv,®r\o-£^77njr'Ci\j3 -3 

-«.n x> 

• *- r» •*- f- r*- a coT'CXJCx®** x « 


O ^ O 7 3 ^ 3 OOO ^ -*>—»•*» J"> X» 

* 7 f^>V7»33-«-»3 3X> X> .'■>/> 
3'*>*®1)T^^00330033C 3 

3337377 73 




£5*55?^ PAGE IS 
PE POOR .QUALITY! 


11 * X li U X 'jJ X iJ 111 1> iJ U W A»* -M 4< 

x. o rw o a o c~ o — ,n o — »x «0 3 

4 X* O' X» O HI J .^ t rt * 7 f 3 if ® - W ?M 

i. ^ K-. I^J * o <V K) *T» IT C ftji^ J1 / 

3 ;/*«■©■© -C -C N N > 



9 • 

k- ui u. u.' v w w il 1 u a. 1 u 
r A 0{/1MO-^>OX>003 OOOO 3 o 
C 3 lfl« B^* 0 ® -* cc if —.0000 OO 
I ^ M ® 3 O ff Al 3 3 3 0 0 3 0 O O 


> 3 If ■fl'MfM M-.M7 7 O 0 00-00 



ki 4l iJ 4l .U >U iU IU UJ Iti -J ul <aJ ul kl lil U 
I c 3 XI X* tfl O 3»f0N®03-0 = 7 
— o £ -O -4® 3inf O O 30lf Olf f 

■ r- 


®Blf(\irv**»C^KKNJt« 3 4; <o 



X> iMkiiUaiiiJktkilkiklk' 4j uik 41 tUM 
1033 f 7® -«* —• PU X? C3 

« tt«©»0-^.Ti7377«3f iMn® 


286 

























Cl>»U 



ORIGINAIJ PAGE IS 
POOR gUAUTE 


M 


t C Z T COOOOOOOCOOOOOOOOOOOOCOOOOOOOCOOOOC-OOOOOOOOOOOOOOO 


%*. jJ v w -a1 lu jJ A' il ui iUkioJiiiUiiliAlWaj kiaJhniikiUiuniiiiiiiimiiiiduJuikHii^iiijiuiiii^uiuiuiitiiiiiiiMiMi^^i ^ f 

4 ; * O ■** 0 O) ^ * ^rvcj-HQH£45 O o 9.MlA9©X>'*ir-»->:^,0'\l-»9;>r^X*»'i-A 3 

c c< -a > 3 zt y z 

-1 U ^ .5 C .•>! J» ? ^ » « « » \ ONNin -*K1» J OO-O 

< X . ... 




O ^00009300000000 90000 9090 9900-909999039000 3 


• ai «t 1 ) UJ a; ^ U iU ^1 IU ul Ui i*J Ui iiJ uJ tii Ui lii uj 1 U AlOJ^iiUtJuiUiU^ Ui at uJ >U aJ 4i aJ ii Q .^i 

■a •*> » -o ki 9 9 o ir ~m o o « aor^otO'Vi) « 

Ai «a •'h3K3h**ae/--«'V3(v**cch»®q«9««hMO'Otf'WHO-»o^a3Wft(»*^ooffcrfr»«euj>« 




-* —• - « -u'MAirtf'WAiAiAtrv.'\f(Mrurviru'XAir>iAjAt'XAtff>«rwryrvr'>tAiAirMr\ifV'XAiAir\jrvAir>j*uA«A<rv<V(VrvrV'V< < MrwAj 

o G c- O C-' O C COrCCO -OOOCOOOC SOOOOOCOCOCOCCCOC OOC/OOOOOGCO'OCOO 

tca;b;kitaJWUiu.u.iuwtLtk^u:ki«ttkiiMh:ton^uuii'tMkUJk;tkMuWiuhJUk-UiiuttJUk>wu.'UJh:u>u. 

« t- C \ q N«Hl\)000(Mft/,/|i^»|f»» O q MVM 3 O ©CM> Mtf'lE —• 9 © h- © & © 9 O - - 

^ .1 -« » y^TlVM9399y\«rM/l 0-0 H C 9 >« *4 ^ >f fU m If .^| M ^ fO F«t 9i/H> 4) « ONN.N®»aaO*««»?/» 


< —• 9 c ©^^•••^••MOOOOl^OO^O-^^OOOOO-^^^OOOOO-'O^^OOOOOOw^rt-oHO^ — 

J C‘ 9900090 9 O 9 0 9 9 900099099 9009000 O 00009090900090999990 9 0 

> •■• •■ 1 r t it 1 1 t • • it 

9 J J *1 iJ kii IU 'li -U Lit la) ill ttf 111 til 111 ’ll Ui ’ll U| til 1] ill iii tti toJ ill 111 LkJ til (li ill u) 111 111 li (li tit 19 ui li 19 tit. tit til (9 Ml Eli ’ll U) It il uJ li i) 

u « .^■»|\<»H3m , ^CH4MI , /\«03**B»31/lin»<«rt(Oin-3(t1IOOI||’Olfl»©«*MM0^30-0-0(M5 

1 j \ ji *) t U3 onqqoflatrm^i/wiojco o =j tcroC'0«©q oi©»in30‘ji*'i^s<ir-®>jo»'''v^-«c> 

z. tr- < a*>M<iri , »t«©tn-*c>MiMN(tcifi-'**n(t 4 ii»(iM>f"ff 9 aKt©coo 3 nih 3 ®oi/iot-r\nnifiw©oo^o 


a. — T 1 TO 9 — M « ni\i (\ia —. tn ©“ *-• ;/> G 


9 0 3 9 © « 


-3 U. Ai'li:iDi < iia(u)ii«>Mdlli>liJ«Jtiitiiliillh«lwtillll(iililliliiiy<lliUliJiiiil'liiiJUJiiiUk!liilinilM. tii Mi Hi (a! Mj n' hi a, 1 tu Ui 

=3 ^ f- rv; x*. ^ NNNKtrt«3«w«Mrt**»-h»*«iK«MV«N©»9**''*»oc« JC-iM/i-ifio-patw-ot^^ 

-i 0.9 0—^t-in at a> 


1 t 3 J ^ 4 99 t3J4»3t33»(|tl/IIO/liAini/li'inif(in 1 /l'iliniM)fiflODtlMlNNN^*‘ > *S^N©t)#© 


287 













rv c> y- r»* 

O O > 4 M o 

a ® 'v k» 


i r (7 m 

® 5 

/!«« 3 


SlOD.O SIHDSU'OSD U O l» tj O 

\ *IVO • •fO • * Of « • • 

• • «o-3 - oa« - » *> ,> a 21 
^-»i> • «i»N • -*x» 

(Off h CI\ifiOC«Til^O <0 X) » • 

«-« Of nt i ■^ii'MBiao 


» o y- y- -• j* is r* 

l O > -O » X* ,A 
>3 O® 3 3 


D ► OU. Dl 


— O ^ O *- O 
« Ui ^ *J < u. 
JiJ2 

D DO D 2 □ 

u<oaviun 

-f •« -j « _j •* 
« vli < wfcj < «*f 


• a u. 

• x *. 

r k *j 

x « o 

H DUU 

ar •-• 

i i *.»« 
< »- M oj 
uj u _J 

a •- a 

»- *i a x 


4 4 2 111: 
ar x o o 3 o 
oo« *- 
K#-2 7. 
2CU3UJO 
03m*xm 

hk!*-OH 
► 2 tn ex u 
J 3# 
mi* aa a 
X O O O O U_ C 

u.r*-»-*- 

co «9 00 l«i ( 
*- *- Z> 3 =3 -fc - 

jJ (U D <9 3S *4 F 
j Jl l l N* 


a z *. *-i 3 
a o x *> 9 . 
»- d u» 


► 4 X 1 *i a a 


c e » 

j < 

O X 

3X Q J3 


m X c w 


I •-« u»^> _f 


288 


-• <5 
_l Z 

IU4 jao 

o x naw 


«42CU«JW 

z o -• r a a -t 
• « ao x _i < « a 
a r<(oauiX o 


i J1 N N2 (T X 
ZOOO-^O 
|,MU7 7 « n u 




























































Reading 90 


t = 235.02 sec. 


The inlet was in an unstarted condition. 
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Reading 91 


t = 175.65 sec. 


Injected fuel appeared to have not ignited, 

During the first fuel schedule (see fig, 

6 (d)) the injected fuel appeared to ignite 
at time 179 seconds. 
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